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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢u3mke Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmel, peacraBieHHbIX B PI'OC O0O0, a Taxke ¢ yuéToM deaepalbHON
paboueii mporpammsl BoctiuTanus U Konnennuu npenogaBanus yueOHoro npeamera «PU3uKa.
Conmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHU3alHi0 HM3y4eHus (U3MKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001IEro 00pa3oBaHMUsL.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YUYCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U y4ETE BO3PACTHBIX OCOOCHHOCTEN
o0yyJaroumxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyell MPorpaMMBbl 110 y4eOHOMY MTPEAMETY.
dusmka sABISAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIBKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢pu3nueckoil reorpagueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CII0CO0a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOr0 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTM U HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® MHTEPNPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmuu npenoaasanus ydeOHoro npenMera «®dusmka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIe MPOTrPAMMEBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAy4HOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oynymier mnpodeccruoHanTbHOM
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOI, MOATOTOBKA K JalbHEUIIEMY O0YyYSHHIO B 3TOM
HalpaBJICHUU.



JlocTxeHne 3TUX Iiesiedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00€CIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

e npuoOpeTeHHEe 3HAHHI O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHMYECKUX, TETUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C HCIOJIb30BAHUEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIENIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB PAbOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKITFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BBIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1a00paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBelneHus 1ab0paTopHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT NMPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C TTOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, SJIEKTPUUECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

puoOpOM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenue 1EeHbl JeIeHUs KAl H3MEPUTEIHLHOTO Mprodopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TE.
W3mepenne Temneparypbl IpU IOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTduKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS MO MPOBEPKE TMIOTE3bl: JAJIbHOCTb IMOJIETA MIAPHKA,
MYLIEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBEJCHHA O CTPOCHHMH BeILECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune uacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIIEpaTypoOi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSICHSIIONIMXCS MPUTSHKEHUEM WM OTTAJIKUBAHHEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 110 0OHAPYKEHUIO IECHCTBHSI CHUIJI MOJIEKYJISIPHOTO MPHUTSKEHHUSL.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH WHepUuu. B3aummonelcTBue Tel Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.
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Cuna kak XapakTepucThka B3ammojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHUE TATOTEHUS U cuiia TsbkecTh. Cuiia TSXKeCTH
Ha Apyrux mianetax. Bec trena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX MO0 OJHOMN MPSIMOiA.
PaBunoaeiictByromas cui. Cuna Tpenusi. TpeHue CKOJIbXEHUs U TpEHUE MoKos1. Tpenue B npupojie
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.
N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUYKEHHUS.
Habmroienue siBieHUs] UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPHU B3aUMOJICUCTBUH TEJl.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABWKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
OrnpezenieHne mI0THOCTU TBEPOTO Tea.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaiui) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUsSI OT Beca Tela U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPABIMH TEIAMU, KUIKOCTSIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MammHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJIKOCTH OT
rnyounsl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IprUMHBI CyIIeCTBOBaHUS BO3IYIIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha OTPYXEHHOE B HUX Teno. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBneHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mapaBamyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela Hu

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBue miaBaHMsl TeN: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeznencHue BBITAIKUBAIOMIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNO, IMOTPYXEHHOE B
KUIKOCTb.
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3. IlpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIICH CHITBI, IEHCTBYIONIEH Ha TEJIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpENEIeHHE €&

rPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBeCHs phryara.
[IpumeneHnue mpaBwiia paBHOBECHsI pblyara K OJOKy. «3o0Jsi0Toe TpaBuio» MexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas 1 noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXAHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
8 KUIACC

Pasnen 6. TenuioBble siBICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramnuueckue u
amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemioBoe
pacuImpeHue u cxxartue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABW)KEHHUS YacTHLL.
BuyTtpennss sneprus. CrniocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3Ty4YeHUE.

KonudecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u kKoHjeHcanwus. Mcmapenue.
Kunenue. YnaenbHas Ttemnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padoter TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATEIH U 3aLIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

HabmroeHue siBIeHUI cCMaulBaHUS M KAMAUTSIPHBIX SBICHUH.

Habmroienue TemnoBoro pacipeHus Ted.

M3meHeHne naBlieHus Ta3a MPU N3MEHEHUU 00bhEMA U HAarPEBAHUH I OXJIAXKICHHH.
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6. IlpaBuia usmepeHus TeMIepaTyphl.
7. Bunuel Temionepeaayu.
8. OxnaxxaeHue npu COBEpILIEHUU padOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOThI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. Habmronenue KumeHus.
12. HaGmroieHre nocTOsTHCTBA TEMITEpaTyphbl P IJIaBICHUU.
13. Mojenu TerIoBBIX IBUTATEIICH.
Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOIIOACHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEJ.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUsSI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHne M3MeHEHUs BHYTPEHHEH SHEPrUU Tejla B pe3yjbTaTe TEIUIONepenadu u

paboThl BHEIIHHUX CHIL

8. HccnenoBanue sBJICHHS TEIDIOOOMEHA IIPH CMEITMBAHUY XOJIOJHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHHS.

12. OnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaenbsHON TETJIOTHI TUTABJICHUS JIbIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

DnekTpusanus Tel. J[Ba posa 3JieKTpruuecKux 3apsaa0oB. BzanmoaencTBre 3apssKkeHHBIX TETT.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apsSA0B U
pacCTOSTHUS MEXKy TeJIaMu).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsAaoB. DJIEMEHTApHBINM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHUKM U TUAIEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsija.

ONEKTPUUYECKUI TOK. YCIOBUS CYHIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukmn
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma i ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COEUMHEHHE TPOBOJHUKOB.

Pabota 1 MOIIHOCTP ANIEKTPUUECKOTro TOKa. 3akoH JIxkoyns—JIeHia. DnekTpudeckue e
Y TTOTPeOUTEH IIEKTPpUUIECKOr dHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. IlpaBumo  Jlenna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

arwONE
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DJIeKTpU3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHne 31eKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.

. Peocrat u mara3uH cCOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MonennpoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJIOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX NOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue sBIE€HUS JIEKTPOMATHUTHONW MHAYKIINU.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HalpaBJIeHUs] UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHUSI.

25.

3JIeKTporeHepaT0p INOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI MHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUSA DIIEKTPUYECKOTO MOJIS HA IPOBOJHUKYU U TUDIIEKTPUKH.
CO6opxka u mpoBepka paboThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHUe CHIIBI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PEe3UCTOpP, OT CONIPOTHUBIICHUS
pe3ucTopa U HapPsKEHUs Ha PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  JJEKTPUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOLIAAU IIOIEPEYHOT0 CEYEHH U MaTepHaIa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia sl CUIIbI TOKA MTPU NapAJIIEIIBHOM COEAMHEHUHN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIHOCTH IEKTPAYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAIIPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOZCHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3JelIeHUN.

HccenenoBanue NeUCTBUS JIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOACHUCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPpaBJICHUs TOKA B KaTYIIKE.

W3y4eHne ne¥CTBHUsI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATEIS.



20. Usmepenue KIIJl snekTpoaBUraTeibHONW YCTAaHOBKH.
21. OIMBITEL 110 HUCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU: HUCCICAOBAHHUC

M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIEHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMoONMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe mageHue. OmbIThI
lanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

ITepBniii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuit 3akon Herotona. [lpuniun
CYINEPIO3UIINU CUJL.

Cuwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue mianer Bokpyr Connua. [lepBas kocMuueckas ckopocTb. HeBecOMOCTb 1 eperpysku.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenne umnynbca. Mnynbc cuiibl. 3aKOH COXpPAaHEHMs] MMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TsxkecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun U padothl. [loTeHIManpHas S>HEPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunetnueckas sneprusi. Teopema 0 KHUHETUUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE TyTeld W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHS.

5. HaGnronenue qBUXEHHS TeNA MO OKPYKHOCTH.

6. HaGmroneHne MexaHMYECKHX SBJICHHUH, IPOUCXOIANINX B cHcTeMe oTcuéTa «Temexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENFHO KabuHeTa (U3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MacChl TeJa U AEHCTBYIOLIEH Ha HErO CUIIBI.

8. HalGmronenue paBeHCTBA CUJI MPU B3aUMOICHCTBUHU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHYKCHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbCca P a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU ABMKCHUU Tella O] ACUCTBUEM MPYKUHBIL.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa Jyisi pa3roHa M AATbHEUIIEro PaBHOMEPHOTO BUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHs OpycKa WM JBIMXKEHHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Teja MPU PABHOYCKOPEHHOM JBHKEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €Cliv NPy paBHOYCKOPEHHOM JIBH)KEHUU 0€3 HadallbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJbHOI'O
JTABJICHHUSL.

Onpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUHM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ormpenenenne pabOThl CUJIBI YIIPYTOCTH TMPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexann4ueckue KoJ1e0aHusA U BOJHBI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: TEPHOMA, 4acToTa,
amMIIuTyAa. MaremMaTMYecKuil M NpPYXKUHHBIM MasTHUKU. IlpeBpaleHue 5>HEpPruu INpu
K0JIe0aTeTHbHOM JIBUKCHUH.

3aryxatomue kojeOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habmonenne BIHY)KICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTtpaHeHHe NPOIOJIBHBIX U MOMEPEYHbIX BOJIH (HA MOAECIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKM pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezeneHre YacTOTHI U TIEproO/a KoJIeOaH i TPY>KHHHOTO MasiTHAKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHoOAa KoJIeOaHWN Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbIThL, JEeMOHCTPUPYIOIIUE 3aBUCUMOCTbH IIepHo/ia KoJIeOaHui py>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTU MPYKUHBIL.

7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MaICHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI.
SHQKTpOMaI‘HI/ITHOe I10JIC. 9H€KTpOMaFHI/ITHBIe BOJIHBI. CBOI/ICTBa BHGKTpOMaFHI/ITHbIX
BOJH. [Ilkasa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.



1. CsolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopuwvie padbomot u onvimeol.

1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [lmockoe 3epkaiio. 3akOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroanmapara, MHUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CLIEKTPAJIbHBIX L{BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

[TpsimonuHEtHOE pacpocTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon sryueit B coOnparomiei JmuHse.

Xox Jiydeil B paccenBarollel JUH3E.

[TosryueHnue n300paxeHUil ¢ MOMOILBIO JIUH3.

. IIpunnun neiictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogens riasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCMMOCTH yIila OTPa)KE€HUSI CBETOBOI'O JIy4a OT yIJla MaJeHus.
2. M3yueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKale.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[TomyyeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIeit TNH3BI.
OMnBITHI MO Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OnbITHl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pasznen 12. KBanToBble sIBJIEHHUA.

OmneiTel Pesepdopna u ninanerapuas mojens aroma. Moaens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas wmopnens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpameHus. Ilepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAaCCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX sifep. CBsi3b Macchl U SHepruu. Peakiyu cunTes3a u aenenus saep. MIcTOUHuKY sHepruu
ConHua u 3B€37.

Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3JTYY€HUN HA )KUBBIE OPTraHU3MBbI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHHS U MOTIOUICHHUS.

2. ChoexTpsl pa3InIHBIX TA30B.

3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

CoNoOA~WNE
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5. Pabora cu€ryrika HOHU3HPYIONTUX H3TyUECHUH.

6. Perucrpanus u3imydeHus IPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HaGumroneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YacTULBI 1O TOPMO3HOMY MYTH (IO

dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IIAIONINIT  MOAY/Ab MpeAHa3HA4YeH JUid CUCTeMaTHU3aluu U
000011IeHUSsT IPEMETHOTO COJICPKAHHS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke st 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIN MpeIMET.

[Tpu n3ydeHur 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTU3HPYIOTCS BUJIBI ACSITETbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEYMBAETCA JOCTHXKEHUE MPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Ppe3yNlbTaToB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAy4YHas TPaMOTHOCTH:
OCBOEHHUE HAY4YHbIX METOJIOB UCCIIEIOBAHUS SABJIEHUHN IPUPObI U TEXHUKU, OBJIAJICHUE YMEHUSAMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00YJaroIIUecs BHIOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (PM3HUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUA (PU3UUECKUX SIBICHUH, B TOM 4HCIe Ui
MPOBEPKHU TMIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJ/IOB;

OOBSICHATh HAayuHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPaKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX UICTOYHUKOB 3HEPTHUH HAa OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HA YpOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIBTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

(] mposiBIeHHE UHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (r3MUecKOi
HayKH;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DHU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

] oco3HaHMEe EHHOCTH (HM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

[l pa3BUTHE HAY4YHOU JTH0003HATETLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmMupoBaHNs KyJbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

[l oco3HaHue IEHHOCTH 6€30IacHOT0 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH ITPaBUJI O€30IaCHOTO MOBEIECHUS Ha TPAHCIIOPTE, Ha 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

[J chopMUPOBAHHOCTH HaBbIKA peJIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OUTHOKY U TAKOTO e
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[ akTHBHOE y4acTHe B PEIICHHH MPAKTHYECKHX 3a7ad (B paMKax ceMbHU, 00pa3oBaTeIbHOU
OpraHM3alu, Topoja, Kpasi) TEXHOJIOTHYECKOHN U COI[MaIbHOM HaIlPaBIEHHOCTH, TPEOYIOIIUX
B TOM 4HcCIe U GU3NUECKUX 3HAHHIA;

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO MpodeccHil, CBA3aHHBIX ¢ (PUUKOIA;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

[J opueHTalusi Ha TpPUMEHEHHE (PUINYECKUX 3HAHWMA ISl pelIeHHus 3aaad B o0yacTu
OKpY>KaroIllel Cpe/ipl, INITAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MTOCIEACTBUM IS
OKpY>KaloIlle Cpeibl;

[ oco3HaHMeE IT100ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIMIOJHEHUU MCCIEAOBAaHUN U IPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

[ MOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

(] morpeGHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM dHCIE (OPMYIHUPOBATH HJIEH,
MOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

[ oco3Hanue ne(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

(] mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3HUECKUX 3HAHUIA;

[J cTpemIieHUuE aHATTU3UPOBATh U BBISBISITH B3AUMOCBSI3U IIPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e [] oOmeHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSHUS HA OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIUU, OCHOBAHUS AJI1 00OOIICHHUS
U CPaBHCHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIBIATh NPUYUHHO--CICACTBEHHbIE CBS3U NPU U3Y4YeHUU (UBUYECKUX SIBICHUN U
IPOIIECCOB, JIEJIaTh BBIBOABI C HCIIOIB30BAHUEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKIX BEITUUMH;

® CaMOCTOSTENBHHO BBIOMPATh CIIOCO0 perieHus yueOHo (hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIEeHHs, BbIOOp Haubojee NOAXOJAIIEr0 € Y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

®  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

® TIPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIIaHY OIBIT, HECIIOKHBIA (PU3NIECKAN
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAaHUE (PU3NYECKOTO SIBICHUS;

® OIICHWBaTh Ha NMPUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOATENbHO (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalIbHEWIIee pa3BUTHE (PU3UUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATIONI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

® TPUMEHSTH PA3IMYHBIE METO/BI, HHCTPYMEHTHI W 3alpPOCHI MPH IOWCKE W OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHoM (hu3nyeckoi 3a1aun;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAILIMIO PA3TUUYHBIX
BUIOB U (POPM TIPEICTABICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (OpMY MpeacTaBieHUs UHGOPMALUU U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOXHBIMH CXEMaMH, JUarpaMMaMH, WHOU
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B X0lIe OOCYXKIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB J1Ia0OpaTOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha PellieHUe 33/1a4i U MO IepKaHue OJ1aroKenaTeaIbHOCTH OOIICHHUS,

® CONOCTaBISTH CBOM CYXJIEHUS C CYXKICHHSMH JpPYyTrUX YYacTHHUKOB JHUANOra,
OOHapy>KUBATh Pa3IMYKMe U CXOJCTBO NO3ULIUH;

® BBIPAXXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



nyOMMYHO  TPEJCTABISITH  PE3yJAbTATHl  BBIMOJHEHHOTO  (U3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
pCIICHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JTOCTHIKEHUIO: PACIIPEISNISATh POJIH, 00CYKIaTh MPOIECCH U Pe3yabTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KavyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOYKT IO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
(bu3nyecKuX 3HaAHUI;

OpUEHTUPOBATLCSA B PAa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pELIeHUS (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBAHMSI C YYETOM HUMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh MIpeijaraéMble BApUaHThI PELICHUM;

JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHS) pe3yJIbTaTOB JI€ATEIIbHOCTH, JJaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peueHHuH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHuy oOyuenust B 7 Kjacce MpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

UCTIONIB30BaTh TIOHATHS: (U3MYECKHE ¥ XUMHUYECKHE SIBIICHUS, HAOII0JICHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSIHMsI BelecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  TMPSAMOJIMHEHHOE),  TPaCKTOPHS,
paBHOZCHCTBYOIAas cwia, Achopmanus (ympyras, IDIaCTHYECKas), HEBECOMOCTb,
cooOmIaoNIuMecs CoCybl;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YacTUILl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBH)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHON OCBIO BpaLCHUs, IIepelada 1aBJICHNs TBEPIBIMU TCIIAMH,
KHUIKOCTAMU M Tra3aMu, aTMoc(epHOoe [aBjeHHe, IUIaBaHHE Tell, IMpeBpalleHus



MEXaHUYECKOI 3HEPTUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pU3MUYecKHe SBICHHS B IMPHUPOJE: MPUMEPHI ABIKCHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CWIbl TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblyard B Teje YeJOBEKa, MPU STOM MEPEeBOJAUTH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYECHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBAa, BpeMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CHJIa YIPYTOCTH, CUJjla TSYKECTH, BEC TEJIa, CUJIa TPEHUS, 1aBlIeHUE (TBEPIOTO
Tena, KUAKOCTH, ra3a), BHITAJIKUBAIOIIAS CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(HIMEHT TONEe3HOTO IeHCTBUS MEXaHH3MOB,
KMHETHYecKass U TMOTEHLHUaJIbHasl dHEprusi), MpH ONHUCAHUU MPABHIBHO TPAKTOBATH
($U3NIECKUl CMBICI UCTIOIB3YEMBIX BETHYNH, NX 0003HAYCHUS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAWTh (POPMYJbI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
JIPYTUMH BEIUYMHAMH, CTPOHUTH TIpadMKd H3YyYSHHBIX 3aBUCUMOCTEH (PHU3HUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3HUECKUE SIBJICHUS U MIPOLIECCHI, UCTIOIB3YsI TpaBUiia
CJIOKEHMsI CHJI (BJOJIb OJIHOM IpsiMoii), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
paBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH
COXpaHEHHsI MEXaHMYECKOW SHEPTHH, NPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHMUE;

OOBSICHATD (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bsACHEHHE U3 1—2 JOrMYecKHX IaroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 J1eicTBHA, HCHOIB3ySd 3aKOHBI U (POPMYIIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33Ja4y 3all1ChIBaTh
KpaTKoe YCJIOBUE, MOACTaBIATh (pU3MUecKHe BETUYUHBI B (POPMYNBI U IMPOBOAUTH
pacuérbl, HAXOIUTh CIPABOYHBIC JlaHHblE, HEOOXOIWMMBbIE [UIsl pelIeHHs 3azad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHOHN (pU3MUecKOi BETMUHHBI,

pacrio3HaBaTh MpoOJIEMbl, KOTOPBIE MOYKHO PEIIUTH IPU MOMOIIN (PU3MUECKUX METOJIOB,
B OIMCAaHUU HCCJIENOBAaHUS BBIJCNATH IPOBEpsieMOe MPEANoIokKeHHe (TUIOTe3Y),
pa3nnyaTth ¥ MHTEPIPETHUPOBATh MOJYUYEHHBIH pe3ysbTaT, HAXOJIUTh OIIMOKH B XOj€
OTIbITA, JIEATh BBIBOJIBI 110 €T0 PE3ybTaTaM;

MPOBOAMTH ONBITHI MO HAONIOIEHUIO (PU3NUYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble MPEANON0XKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATyphl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATDH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPETHOCTH U3MEPEHUH;
MIPOBOJANTH WCCIIEOBAHHUE 3aBUCHMOCTU OJHOW (PM3MUYECKON BEIWYHHBI OT APYroi C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBIKYILETOCS
T€la OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBHUCHUMOCTH CHJIBI TPEHHs OT IUIOIIA]U
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYXKHUHBI, BBITAIKUBAIOLIEH
CUIBl OT OOBEMA TMOTrpYyKEHHOW dYacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,



YCIOBUH IJaBaHMs TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, ciaenys MpeIoKeHHOMY IIIaHy, (PUKCHpOBaTh pe3yJbTaThbl MOJIy4YEHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BUJIE IPEJIOKEHHBIX TaOJIUI U TPpauKOB, A€IaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBKEHHSA, JAaBJICHUE BO3AYXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLAss Ha MOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAIOKECHHON
MHCTPYKLUU: TIPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh IpaBWja TEXHUKM Oe30MacHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, GAPOMETp, pblUar, MOJBUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOl Ha UX ONUCAaHUsA (B TOM YHUCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKUH IMPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOW XKM3HM AN oOecredeHus
0e30macHOCTH NpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U IIYyTEM CpPaBHEHHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] IPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro co/lep KaHUsl, CIIPaBOYHbIE MaTepHallbl, pecypchbl ceTu IHTepHeT, Bi1aeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUS HHPOpPMALUM M3 OJHOMN
3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIICHUsT HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3UUECKOTO COJIEpKaHUs, B TOM YHCIIe yOJIMYHO JeNaTh
KpaTKHe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacnpenessaTh 00S3aHHOCTH B
rpynIe B COOTBETCTBUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonuy oOyueHust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

MCIIOJIb30BaTh IOHATHUA: Macca M pa3Mepbl MOJIEKYJI, TEILUIOBOE ABM)KCHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIECTBA, KPHCTAUIMYECKUe M aMop(dHbie Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATYpa, BHYTPECHHSIS
DHEPIHUs, TEILUIOBOUW JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUH 3apsill, SJIEKTPUUECKOE
110JI€, TPOBOJHUKYU U AUDJICKTPUKH, TOCTOSHHBINA 3JIEKTPUYECKUM TOK, MATHUTHOE IT0JIE;



pa3iauyaTth SIBIEHUA (TEIJIOBOE PpACIIMPEHUE U C)KaTUe, TEeIulonepeada, TEIIOBOe
paBHOBECHE, CMauMBaHWE, KaNWUISPHBIC SBICHUS, WCIAPEHUE, KOHIACHCALNS,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEnIonpoOBOJHOCTh, KOHBEKIMUS, W3JIyUYEHHUE), DJIEKTpU3alus Tell, B3aUMOJCHCTBUE
3apsA70B, NEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, JAECWCTBUE MAarHUTHOI'O IOJI Ha MPOBOJAHHUK C TOKOM, 3JIEKTpOMarHWTHAas
UHAYKLMSA) 10 ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBJIIEHUS B aTMOC(EpE, AIEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emiu, peid moarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHME, IPU OSTOM I[E€PEBOJAUTH IMPAKTUYECKYIO 33Jadyy B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHas TEIUIOTa IUIABJICHUA, YAEIbHas TEIUIOTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAaIWHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUYECKUN
3apsijl, CUiIa TOKA, AIEKTPUUECKOE HAIPSIKEHHUE, COIIPOTUBIICHUE ITPOBOIHUKA, YIEIIbHOE
COIIPOTHUBIIEHUE BEILECTBA, pa00Ta U MOILTHOCTh HJEKTPUUECKOI0 TOKA), IPU ONMUCAHUU
IIPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO
(Gu3NYECKyI0 BEJIWYUHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTh TIpaduKu H3y4YEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHMs BEIIECTBa,
IPUHIMI CYNEPIIO3ULMH NoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMsI 3apsa,
3akoH OMa 1715 ydacTKa 1emnu, 3akoH Jxoynsa—JIenna, 3aKkoH COXpaHeHUs SJHEPTuH, IpU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €r0 MaTeMaTHYeCKOe
BbIpaXXECHMUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTD
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3Yd 3aKOHBl U (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEJIOCTATOK JAHHBIX I PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHus], TPOBOAUTH PAacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaueHue (GU3NUYECKOM BETMYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh poOIEMBbl, KOTOPbIE MOKHO PEIIUTh IPU OMOIIN (PU3MUECKUX METOJIOB,
UCIIONIb3YSl OINHCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MTPaBUIIBHOCTH MOPSIIKA IPOBENCHUS UCCIICOBAHMS, IEJIATh BEIBOBI;
IPOBOJIUTH OMNBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBUCHUMOCTb JIABJICHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUS M HarPEBAHUS IIPU U3IIyYEHUH OT LIBETA
U3y4yaroule (morjomaroneil) MOBEpXHOCTH, CKOPOCTh MCIAPEHHs BOJABI  OT



TEMIepaTypbl KHJIKOCTH M IUIOIIAQAM €€ IOBEPXHOCTH, 9IEKTpHU3alud Tel U
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE INOCTOSHHBIX MarHUTOB,
BU3YyaJIM3al1sl MAarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIrATENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUMEM aHAJIOTOBBIX INMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl M3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BETUYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MONEPEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapajljIeIbHOTO COECIUHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHUs, CIEAYs
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BHIBOABI 110 pe3yJIbTaTaM MUCCIIETOBAHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEeUI0KEHHON MHCTPYKIMH, U BBIYUCIIATH 3HAUCHNE BEIMUHHBI,

coOmoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu paboTre ¢ 1abopaTOPHBIM
000pyI0BaHNEM;

XapaKkTepru30BaTh TPHHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (U3MUECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpUTEIbHBbIE MPUOOPHI O
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CTOPaHHUS, JIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHX IIeTel ¢ MOCIe0BATEIIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KH3HHM Ui OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATH MOUCK HHPOpMaIUH (pu3nveckoro coaepxxanus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCSA 3HAHUM M MyTEM CpPaBHEHUS JIOTOJHUTENBHBIX HWCTOYHUKOB BBIACIATDH
MH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MIPH BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONMYJISIPHYIO JIUTEPATYPY
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHET, BlIaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUM W3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHMKOB (DU3UYECKOTO COJIEpIKAaHUS, B TOM UHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTAaThl  HPOEKTHOW WM HCCIIEIOBATEIHCKON
JeSITEILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYIICHHE IIPE3CHTAIINEH;

IpU BBHINOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIOBAaHMH (U3MUECKHX MPOLECCOB
pacripenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEINTh 32 BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYNIbI, BBICTPaUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IOHATHUS: CUCTEMA OTCYETa, MaTepHalibHAas TOYKa, TPACKTOPHUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHM4YeCKWe KoleOaHUusi U  BOJIHBI, 3BYK, UWH(QPa3ByK ©  YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JAIbHO30PKOCTh, CHEKTPBl HCIyCKaHWs W TorjiolleHus, anbda-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIETHUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBH)KCHMUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollMe W BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE PpacCIpOCTPAHEHHUE,
OTPa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTpPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAs PaJHOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa U3ITY4YEHHUs) MO
ONMCAHUIO UX XaPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM 4Hcie (U3NUECKUe SBJICHUS B MPUPOJE: NPUIUBBI U OTJIMBBI, JABH)KEHUE IJIaHET
ConHEYHOU CHCTEMBI, PEAKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKUE SBJICHUS B  INpHUpOJAE, OUOJOrHMYecKoe  JCWCTBHE  BHJIUMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE MW3IIyUYeHHE MPUPOJHBIX MHHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYeHUI Ha OpraHU3M 4eJoBeKa), Py 3TOM MEPEBOIUTH
NPaKTUYECKYIO 3a1ady B Yy4eOHYIO, BBIJICNISATH CYLIECTBEHHBIE CBOMCTBa (IIPHU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJIeHHs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS SHEPTUs Teja, MOJAHIATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MOoJHasi MeXaHUYecKas SYHEPTus, IEPUOJI U YacToTa KoyeGaHuil, JUTMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTEJb MPEIOMIIEHUS CPEJIbI),
IIpU OMKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
0003HaYCHHS] ¥ SAWHUIBI (DU3UYECKUX BEITUYHMH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE



JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH FpauKK U3y4eHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIHYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPHO3UIMU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYIIbCa,
3aKOHbl OTPAXEHMsSI M TIPEIOMIIEHHUSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0oBOr0o HU
MacCOBOTI'0 YHCEJI IPU SJIEPHBIX PEAKIIHUSX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMATHUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 U3y4YeHHBIX CBOWMCTBa (PU3UYECKHX SBICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHbI U (OpPMYIbI, CBs3bIBalOIIME (PU3MUECKHE BETUYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOIUTH PACYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
bu3nUECKOil BETUYMHBL;

pacro3HaBaTh MIPOOIEMbI, KOTOPHIE MOKHO PELIUTH IIPU MOMOIIH (GU3UYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHUBATh MPABWJIBHOCTh TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHUH U OIBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOIIOJACHUIO (PU3MUECKUX SBICHUN WIH (PU3MYECKUX CBOWCTB
TeJs (U3ydeHue BTOpOro 3akoHa HblOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuil MPYKMHHOTO MasITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHEIHOE pacpocTpaHeHue
CBETa, pa3oKeHHe Oe0ro CBeTa B CEKTP, U3yUYeHNE CBOMCTB U300pakeHuUs B IIIOCKOM
3epKase M CBOMCTB HM300paXkeHMs NpeAMeTa B coOuparolleil JMH3e, HaOlltoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBHIX CIIEKTPOB H3IIYUEHHs): CaMOCTOSITEIbHO COOMpPATh
YCTAHOBKY M3 HU30BITOYHOTO Habopa 00Opy/IOBaHHS, ONMUCHIBATH XOJ OIbITa U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHEe H3MepseMoil BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HavaIbHON CKOPOCTH, TIEpHO/ia KoJIeOaHUH MAaTeMaTHUYEeCKOTO MAasSTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXXEHUsI CBETA OT yIJIa MaJeHHs U yria MpeJoMJIeHUs OT
yria majieHus1): IUIaHUPOBATh HCCIIEI0OBAaHUE, CaAMOCTOSATEIbHO COOHMpaTh YCTaHOBKY,
(GUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJIE
TabJIMI ¥ TpauKOB, Ie7aTh BHIBOBI 10 PE3yIbTaTaM UCCIIEIOBaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUSI CKOJIBKCHHs, MEXaHWYecKas paboTa u
MOIITHOCTb, YaCTOTA U MEPHOJ KOJIeOaHUI MaTEMaTHYECKOT0 U IPYKUHHOT'O MasiTHUKOB,
ONTHYECKass Cuja coOuparomeld JUH3bI, PaJAUOAKTHBHBIN (OH): TUIAHUPOBATH
U3MEpEeHusi, coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH W3MEPEHUS,
clenysi IpeIoKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HaUCHHE BEIMYUHBI M aHAIU3UPOBATh
IIOJIy4EHHBIE PE3YJIbTaThl C Y4ETOM 3aJlaHHOU MTOTPELIHOCTH U3MEPEHUN;



coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPIOE TEJO, TOYCYHBIH HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHast MOJIENb ATOMA, HYKJIOHHAsE MOJIENIb aTOMHOTO SIAPa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOWCTB C OMOPO Ha MX OMUCAHUS (B TOM YHCIIE: CIIUJOMETP, JaTYUKU MOJT0KEHHS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, (poToanmapar, ONTHIECKUE
CBETOBO/BI, CHEKTPOCKOI, IO3UMETp, Kamepa BuibcoHa), HWCMONb3ys 3HAHHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCTIOJIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJIIOTHYECKHUX IIPOLECCOB MPH PELICHUH Y4eOHO--
NPaKTUYECKUX 3aJad, ONTUYECKUE CXEMBI ISl MOCTPOCHHUS M300paXEHUH B INIOCKOM
3epKajie u coOmparoei JIMH3e;

NPUBOJUTE MpPUMEPHl (HAXOAUTh MHQPOPMAIMIO O TMPHMEpax) MPaKTUIECKOro
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHMA B TIOBCEAHEBHOW KHM3HHM MJIsi OOECIeUYeHUs
OezomacHOCTH Mpu OOpalleHHMH ¢ TPUOOpaMM W TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COONIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXarolien cpene;

OCYLIECTBJIATH TOUCK HMH(MOpManuu (GHU3MYECKOTO cojaepkanus B HTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh IIYyTH OIPEIeICHUs
JIOCTOBEpHOCTH IOJYy4eHHOH MH(OpMAaMM HAa OCHOBE HWMEIOLIMXCS 3HAHUH W
JIOTIOJTHUTEIILHBIX UCTOYHUKOB;

UCTIOJIF30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JPYTYIO;

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEP)KaHUS, NYOJIMYHO MpPeCTaBIsATh
pe3yabTaThl MPOSKTHON MIIM WCCIIEAOBATEILCKOW IEATEILHOCTH, TIPU 3TOM T'PaMOTHO
UCIMOJIb30BaTh HM3YYEHHbIM MOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3MKd U
COIIPOBOXKIATh BBICTYIUICHHWE MPE3CHTAIlell C Y4ETOM OCOOCHHOCTEH ayauTOpHu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
IS T HayIa © HpHpoe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LIOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXATHIME! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXAITCCRAL JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHPECRHIN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

n/n

Tema ypoka

®du3uka — Hayka 0 IPUPOJIE.
SIBnenus npupobl

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTun
YyecKue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

dakr

duznueckue sIBICHUI

dusnueckue BeIUUYNHbI U UX
nu3Mepenne MeTo sl HayqHOTO
no3HaHus. Onucanue
(bU3NIECKUX SIBICHHH C
IIOMOILBIO MOJEIIEH.

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl
IIPY TIOMOILM >KUIKOCTHOTO
TEPMOMETpA U AaTYUKA
TeMIepaTyphl”

CraproBas
AMarHocTuyeckasi padora.

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:
JTAIbHOCTH TOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BbICOTA MMycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

"TInotHOCTH BemecTa"”

7 JTIOKa3bIBAIOIIUE TUCKPETHOE buGmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
8 JIBr>KeHME 4acTHIl BEIIECTBA Eubmorexa IIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI
9 10 HAOJIIOICHUIO TEIUIOBOTO
PaCIITUPEHHS Ta30BY
10 ArperaTHbIe COCTOSHUS
BCIIECTBA
OcoOEeHHOCTH arperaTHbIX
g | s, Otmerse Buorera LOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUU
BCIIECTBAY
12 g;iii?;ifggiﬂBHmeHm' bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBUKEHUE
bu6nmoreka [JOK
13 CKopocTs. EAMHHIb! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubnnorexka [JOK
JIBHKCHHSI https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
16 oo obrema rera o ero. Buwoterca LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTU
JlaGopatopHnas pabora
17 «Omnpenenenne MIOTHOCTH
TBEPAOTO TENA»
18 Pemienue 3amad mo Teme bu6nmoreka [JOK

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoencreug tein. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota
«M3y4eHne 3aBUCUMOCTH

20 pactshxenus (nepopmarnyn)
MIPY>KUHBI OT MPUII0KEHHOMN
CHUJIBI»

21 [[“IBnenue Tsrorenus. Cuna
TSDKECTH
CBs13b MEXly CHIION TSAKECTH

29 1 Maccoi Tena. Bec tena. bu6mmoreka [IOK
Pemenue 3anay mmo teme https://m.edsoo.ru/ff0al778
"Cuna Tsoxect"
Cuna TsKeCcTH Ha IpYTrux Bubnmorexa [IOK

23 naaneTax. dusuieckue https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TUIAHET

24 N3mepenue cuit. JluHamomeTp Egggl;l/(rﬁéeﬁsi(.)rﬁlfmal&c

bu6mmorexa [IOK

25 Bec Texa. Hesecomocs https://m.edsoo.ru/ff0al1778
Cnosxenue 1Byx cui,

26 HaIlpaBJICHHBIX 10 OJTHON bubnnoreka [JOK
npsiMoii. PaBHoeiicTByOIIIAs https://m.edsoo.ru/ff0ala70
CHUI

27 Pemrenue 3agad mo reMme
"PaBHonelicTByromas cui”

8 Cuna TpeHus U e€ BUbL. bubnmoreka [JOK
Tpenue B npupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora Bubnmorexa [IOK

29 «3yueHne 3aBUCUMOCTH

CHJIbI TPCHHA CKOJIBKCHUSA OT

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CHUJIbI IABJIEHUS U XapaKTepa
CONPUKACAOLLINXCS
IMOBEPXHOCTEI

30

Pemenue 3anau Ha
onpeerneHue
PaBHOJACUCTBYIOIIEN CUIIbI

31

32

Pemenue 3agay o remam:
«Bec Tenay, «I'paduueckoe
n300paxkeHue cuim, «CHIb,
«PaBHOACHCTBYIOIIAS CHIT»

KonTpoabHas padora no
TemaM: «MexaHU4YeCKoe
JBH:KeHHe», «Macca,
IJIOTHOCTBbY, «Bec Tesay,
«I'padmueckoe uzodpakenune
ey, «CHIbD»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

33

34

35

JaBnenne. CriocoObl
YMEHBILIEHUS ¥ YBEITHUCHUS
JABJICHUS

JlaBrieHue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a oT 00bEMa,
TEeMIIEPATypPhI

Ilepenaya naBneHus
TBEPABIMU TEJIaMHU,
KHUJKOCTSAMH U Ta3aMU. 3aKOH
ITackamns

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

HaBJ'IeHI/Ie B XXUJKOCTH H T'a3c,
BBI3BAHHOC ﬂeﬁCTBHCM CHJIbI
TAXKCCTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2718

37

Pemrenue 3agad mo reMme
«JlaBIIeHUE B JKUJIKOCTH B
raze. 3akou [Tackams»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coobumarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
KHJIKOCTHBIH HACOC
a1 ATtMocdepa 3emiin U IPUIUHBI bubnuorexa [JOK
e€ CyIIeCTBOBaHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnnorexa [HOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune armochepHoro bubnnorexa [HOK
nasneHusi. OneiT Toppuueu https://m.edsoo.ru/ff0a2da8
| o oo B LOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
45 i?l)\fohg)rgpzizp;;ieﬁne Ha bubmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
Pemenue 3amau o reme "
46
ATtmocdepHoe naBieHue"”
g | Rt e B LOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopatopHnas pabora
| HU
48 :;STfnesljgae}onfeﬁ CHUJIBI bubmorexa [IOK
N N ’ https://m.edsoo.ru/ff0a33fc
JCHCTBYIOIIECH HA TEO,
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopatopHnast paboTa 1o Teme Bubmiorexa [IOK
49 «HccnenoBanne 3aBUCUMOCTH

BCCa TCJia B BOJAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

MOrPYKEHHOU B KUJKOCTh
YacTH TeJIa»

50 [InaBanue Ten bubmorexa [IOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoncrpyupoBanue
51 apeoMeTpa Wiu 1
KOHCTPYMPOBAHHUE JIOJIKU U
OIpelIeIICHUE €€
rpy3000abEMHOCTH"
Pewenue 3ampau no remam:
2 Bosmywonmmamer ubmioera LIOK
’ https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpABIX TET,
XKUJIKOCTEN U Ta30B»
53 Mexanunyeckas padoTa
54 MomuocTs. EnuHUIED bu6mmoreka [IOK
MOIIHOCTH https://m.edsoo.ru/ff0a3f82
S5 woumocrn prsmmacso npn ) Bafmorexa [1OK
L " https://m.edsoo.ru/ff0a3f82
oAbEME 10 JIECTHULIE
56 IIpoctsle MexaHu3MBI. Phryar. bubnuoreka [IOK
PaBHOBecue cuit Ha pbryare https://m.edsoo.ru/ff0a478e
S orommn pammonecin BuGnuorea 10K
https://m.edsoo.ru/ff0a478e
phIuara
Koaddunuent noneznoro
JENCTBUS MEXaHU3Ma.
58 JlaboparopHast pabota 0.5 bubmorexa [IOK

«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTH»

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

59

60

61

62

Pbruaru B TexHuke, OBITY U
npupoje. JlaboparopHas
pabota «MccnenoBanue
YCJIOBUI PABHOBECHS phlyara

KonTposbHasi padora no
TeMe «JlaBjieHne TBepabIX
TeJl, JKUAKOCTEel U ra3oB» /
Bceepoccuiickast
NpoBepoYHasi padora

PesepBHylit ypok. Pabora ¢
TekcTtamu 1o Teme "'JlaBiaeHue
TBEPABIX TN, KUAKOCTEH U
ra3oB"/ Bcepoccuiickas
IIpoBepoUHasi paboTa

Perenue 3a1a4 mo Teme
"Pabora, momtHOCTh, KIT/"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

64

Mexannyeckas SHEpIHusl.
Kunetnueckas u
MOTEHIMAIbHAsl SHEPT U

3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"OKCnepUMEHTaIbHOE
ONPEACIICHUE U3MEHECHUS
KUHETUYECKOHN U
MMOTEHITMATLHON YHEPTHUH TIPH
CKaTBIBAaHUHU TEJa 10
HAKJIOHHOM MJIOCKOCTH"

66

KonTpoJsbHas paéora no
Teme «PadoTa 1 MOIHOCTB.
JHeprus»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

PesepeHsiii ypok. Pabora ¢

bubmuoreka [JOK

67 feKCTaMH 1o Teme " 1 https://m.edsoo.ru/ff0a4ee6
MexaHu4ecKkoe JBIKCHHE
PesepBHEI ypoOK. P"a60Ta c Butmorexa LIOK
68 TekcTaMH 1o TeMe "PaboTa. 1 )
" https://m.edsoo.ru/ff0a4ffe
MouHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
uugposbie
Ne Tema ypoxa Kontpon IIpaktudec  00pasoBaTelibHbIE
n/n Bcero bHbIE KHe pecypcsl
padoThI padoThI
dakr
OCHOBHBIE TIOJIOKEHUS } Bubmorexa [IOK
1 MOTICKYIAPHOKHHCTHHCCKON 1 https://m.edsoo.ru/ff0a525
TEOPHUH U UX OTIBITHBIE 5
MOATBEPKICHUS -
2 Macca u pa3mep aTOMOB U 1
MOJIEKYII
Mopaenu TBEPAOro, JKUAKOTO U bubmmoreka [JOK
3 razo00pasHOro COCTOSHUI 1 https://m.edsoo.ru/ff0a540
BEIIECTBA e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOU TEeOpUH
Kpucrannnueckue u amopgHsbie bubmorexa HOK
5 1 https://m.edsoo.ru/ff0a580
Tena
0
CmaunBaHuE M KalTWJUISIPHOCTb. bubmorexa HOK
6 1 https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE HATSKEHUE 0
bubnmnorexa LIOK
7 TeruioBoe paciiMpeHne U cKaTue 1 https://m.edsoo.ru/ff0a5a2

6



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

Temmneparypa. CBs3b

8 TEMIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBM)KCHUS YaCTHII
Bryrpennss sueprus. CriocoObl bubmorexa LIOK
9 S https://m.edsoo.ru/ff0a5c6
M3MEHEHHUS BHYTPEHHEHN SHepruu 0
bubnunorexa LIOK
10 Bupl Temionepeaaun https://m.edsoo.ru/ff0a641
2
Ypoxk-koHpepeHuus
"[IpakTHyeCcKOE UCIIOIB30BaHUE bubanorexa [JOK
11 TEIUIOBBIX CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c
MaTepuajoB B LIEJIX 0
sHeprocoepexeHus"
KonuuecTBo TeminoTel. Y aenpHas bubmmorexa HOK
12 https://m.edsoo.ru/ff0a697
TEIJIOEMKOCTh 5
YpaBHeHUEe TeII0BOro HagaHca. bubmuoteka [IOK
13 TemnooOMeH 1 TEI0BOE https://m.edsoo.ru/ff0a708
paBHOBecHe 8
Hocnenonane apnen Bubmorera LIOK
14 https://m.edsoo.ru/ff0a6a9
Ter1000MeHa P CMEIIMBAHUH 3
XOJIOAHOM U ropsiueit BOAbI" =
Pacuer KonnuecTBa TEIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM TTPH
OXJIQKICHUU
JlaGopartopHas paboTa bubmuoreka [IOK
16 "OmnpeneneHue yaenbHOMl https://m.edsoo.ru/ff0a6bb

TEMJIOEMKOCTH BellecTna"

0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

DHeprus TomMBa. Y ieiabHas

bubnunorexa LIOK

17 https://m.edsoo.ru/ff0a7b5
TEIIOTa CrOPaHUs 2
ILiaBnenue u oTBEpICBaHUE bubmmoreka [JOK
18 KPUCTAJUTHYECKUX TEII. Y IeIbHAs https://m.edsoo.ru/ff0a71d
TEIJI0TA IIABICHHS 2
JlaboparopHas pabota bubmmoreka [JOK
19 "OmnpenenacHue yaeabHOM https://m.edsoo.ru/ff0a72f
TEIUIOTHI IIJ1aBICHU JIbaa" e
[TapooOpa3oBaHue u buGnuorexa LIOK
20 https://m.edsoo.ru/ff0a740
KoHeHcauus. Mcnapenue c
Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U bubnnorexa [JOK
21 KOHJIEHCAIlMH. 3aBUCHMOCTE https://m.edsoo.ru/ff0a786
TEMIIepaTypbl KUIICHUS OT C
aTMOC(hEepHOTO JIABJICHHUS
B s s 10K
22 " . https://m.edsoo.ru/ff0a762
Omnpenenenrie OTHOCUTENBHOM 3
BJIQYKHOCTH BO3ayxa" =
23 Pemenue 3agau Ha onpeneneHne
BIIQXKHOCTH BO3/1yXa
[TpuHIUIBI paOOTHI TETJIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JIBurarens BHYTPEHHETO
CTOpaHHUS
KIIJI TermoBOoro ABUTATEIIS. bubnuotexa [JOK
25 TemnoBble ABUTATEIN U 3all[ATa https://m.edsoo.ru/ff0a7c?
OKPYKaIoIIe cpebl [4
3aKOH COXpaHEeHMsI U
26 IIPEBPALICHNS] DHEPTUHU B

TCIJIOBBIX ITponIeccax



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

Ypok-uccnenoBanue

bubnunorexa LIOK

27 "DJIeKTpU3aIUs T HHAYKIUCH 1 https://m.edsoo.ru/ff0a83f
IIPU COIPUKOCHOBEHUU" 2
Pemenue 3agau no reme
bubnuorex K
"TerutoBele sBNIeHUA. M3MeHeHne 6H_ orexa LIO
28 N https://m.edsoo.ru/ff0a86a
arperaTHbIX COCTOSIHUM o
BelecTna” =
29 OnekTpusanus Tei. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
KonTpoJsbHnasi pabora no teme
30 "TenioBble sIBJIEHMSI.
HN3meHeHMe arperaTHbIX
cocTossHUM BenrecTna'
BzaumoneiicTBre 3apsiKEHHBIX bubmorexa LIOK
31 5 p https://m.edsoo.ru/ff0a87e
Ten. 3akoH Kysnona 4
DIIEKTPUUIECKOE TOJIE.
bubmmoteka IIOK
HarnpsiakeHHOCTB 3JIEKTPUUECKOTO
32 P P https://m.edsoo.ru/ff0a8a0
nostst. [IpuHIMn cynepno3unuu 3
3JIEKTPUYECKUX TOJIEH =
Hocurenu snexkrpruyeckux
33 3apsI0B. DIIEMEHTAPHBIN 3apsi.
Crpoenue aToma
IIpOBOIHUKY U AUDIIEKTPUKH. bubmuoteka [IOK
34 3aKOH COXpaHECHHUs https://m.edsoo.ru/ff0a8ef
AIEKTPUUECKOTO 3apsiaa 6
Pemenue 3aga4 Ha IpUMEHEHUE bubmorexa [IOK
35 N A P https://m.edsoo.ru/ff0a90c
CBOMCTB 3JIEKTPUUYECKUX 3aPSAI0B c
DNEKTPUYECKUN TOK, YCIIOBUS €TI0 bubmuoreka [IOK
36 cymiectBoBaHus. VIcTOUHUKH https://m.edsoo.ru/ff0a95a

QJICKTPHUYCCKOI'0 TOKa

4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

bubnunorexa LIOK

37 JleiicTBUS SJCKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
VYpoxk-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKH U TUDJIECKTPUKH"
DJIEKTPUYECKUI TOK B METAJLJIaX bubmorexa HOK
39 ’ https://m.edsoo.ru/ff0a983
KUJKOCTSAX M razax 8
40 DneKTpuyecKas erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabota bubnnorexa [JOK
41 "M3mMepeHue U peryJiupoBaHue 0.5 https://m.edsoo.ru/ff0a8bd
CHUJIBI TOKA" 6
KTPUYECKOE HAPSOKEHUE.
ggilelz/IeT;? J?a%ogagoplfaﬂ ) bubsmorexa [IOK
42 " 0.5 https://m.edsoo.ru/ff0a9el
paborta "U3mepenue u 4
peryiMpoBaHue HallpsHKeHHs " -
CormnpoTuBieHNE NTPOBOJHUKA. bubnnorexa [JOK
43 VY aenpHOE COMPOTUBIICHHE https://m.edsoo.ru/ff0aa73
BEIIECTBA 8
JlaGoparopHas paboTa
"3aBUCUMOCTD AJIEKTPUUECKOTO Bubmmorexa [IOK
44 COTIPOTHBIICHHA TIPOBOLTIIA OT 1 https://m.edsoo.ru/ff0aa73
€ro JUTUHBI, TUTOIIA TN 3
MOTIEPEYHOTO CEUCHUS U =
Marepuaia"
3aBUCHMOCTH CUJIBI TOKA OT bubnuotexa [JOK
45 HanpspkeHus. 3akoH Oma Jutst https://m.edsoo.ru/ff0aa44
y4acTKa Ienu a
JlaGopaTtopHnast pabota bubnuotexa [JOK
46 "UccnemoBanue 3aBUCUMOCTH 1 https://m.edsoo.ru/ff0aa04

CHJIBI TOKA, UYIIETO Yepe3

e



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

PE3UCTOP, OT COMPOTHBIICHUS
pe3uCTOpa ¥ HANPSHKEHUS Ha
pesucrope"

IlocienoBarenbpHOE U

47 napajuieIbHOE COSTUHEHUS
MIPOBOIHHUKOB
JlaboparopHas pabota HpOBepfa BuGmuotexa LIOK

48 MPABHIIA CIIOMCHHA HATPAKCHIH https://m.edsoo.ru/ff0aaa5
MIPH TIOCIIEIOBATEIIHHOM 8
COCJIMHEHUH JBYX pPE€3UCTOPORB" =
JlaGopaTtopHnas padora "IIpoBepka Bubnmorexa [IOK

49 HPaBIIa JUIA CHITHI Toka b https://m.edsoo.ru/ff0aadl
napauieIbHOM COEIMHEHUU o
pe3uctopos" B
Pewenne 3a1au Ha npuMeHeHue Bbu6mmoteka [IOK

50 3akoHa OMa I Pa3IMYyHOro https://m.edsoo.ru/ff0aaf8
COCJTMHEHUS TIPOBOIHUKOB a
PaGora u MOIIHOCTH bubnmorexa LIOK

51 ANIEKTPUUECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab12
Jxoyns-Jlenna 4
JlaGoparopHas paboTa bubmuoteka [IOK

52 "OnpeneneHue padOThl U https://m.edsoo.ru/ff0ab3e
MOIIIHOCTH JJIEKTPUYECKOr0 ToKa" 0
DneKTpUYecKue 1enu u } Bubmorexa [IOK

53 NOTPEOHTEIIH IEKTPHUECK O https://m.edsoo.ru/ff0ab66
sHepruu B ObITy. KopoTkoe 0
3aMBIKaHUE =
[TocTosiHHBIE MATHUTHI, HX bubmmorexa HOK

54 N ’ https://m.edsoo.ru/ff0abd2
B3aMMOJICHCTBHEC c
Vpok-uccnenosanue "MU3yuenue bubmorexa LJOK

55 P 1 https://m.edsoo.ru/ff0abea

MIOJIEH TIOCTOSHHBIX MArHUTOB"

8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

MaruutHoe nosie. Marautsoe

56 rmoJsie 3eMJIM U €ro 3Ha4YeHue JIsd
YKU3HU Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "DIIeKTPHIESCKUE bubmuorexa [JOK
57 3apsiibl. 3apsHKCHHBIC Tella U UX https://m.edsoo.ru/ffO0ac3d
B3auMonencTsus. I1ocTOSHHBIH 0
ANEKTPUUECKUH TOK"
OmnbiT OpcTena. MaruutHoe mnoJie bubmmorexa [JOK
58 9JIEKTPHUYECKOro ToKa MarHuTHOE https://m.edsoo.ru/ff0acOb
M0JI€ KaTYIIKH C TOKOM a
KonTpoJsbHnas pabora no teme
""JiIeKTpHYeCKHe 3apsi/bl.
3apsiskeHHbIE TeJIa U UX bubmmoreka [JOK
59 B3auMonaeicreus. [locTOSIHHBIN https://m.edsoo.ru/ff0acld
3JIeKTpUYecKHii TOK''/ 2
Bcepoccniickas npoBepoyHas
padora
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TIoCTOSTHHBIIM bubmuoreka [IOK
60 JIIEKTPUIECKHUH TOK""/ https://m.edsoo.ru/ff0ac74
Bcepoccuiickas npoBepoyHas a
pabota
[IprMeHeHue IeKTPOMAarHUTOB B Buborexa IIOK
61 feXHHKe’ Ha60vp atopas pabora 0.5 https://m.edsoo.ru/ff0ac86
N3yuenne neiicTBUS MarHUTHOTO c
IOJISI HA POBOJHMK C TOKOM" B
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO
Toka. Mcronbs3oBanue
62 3JIEKTPOJIBUTATENECH B

TEXHUYECKUX YCTPOICTBAX U HA
TpaHcnopre. JlabopaTopHas
pabota "KoHCTpyrpoBaHue u



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

63

64

65

66

67

u3ydeHue padoThl
aneKTpoaBuraress"

OnbiTel Papajesi. 3aKoH
AJIIEKTPOMATrHUTHON UHIYKIUH.
[TpaBwiio Jlenua

Onektporereparop. CrocoOs
MOJIYYSHUS IIEKTPUUECKON
SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPrUuu

[ToaroToBKa K KOHTPOJIBHOM
paborte 1o Teme "DaeKTpuuecKue
U MarHuTHbIE IBiIeHUSA"

KonTpoasHasi pabora no reme
"JileKTpUYeCKHEe U MATHUTHbIE
siBJIeHHuA"

PesepsHblit ypok. Pabora ¢

TekcTaMu 110 TeMe "TerioBrie
saBieHus"

bubnuoreka [{OK
https://m.edsoo.ru/ff0achl
4

bubnuoreka [{OK
https://m.edsoo.ru/ff0acc5
[

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acdc
6

68

PesepsHslit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarduTHeie
saBieHus"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

DJIeKTPOHHBIE
undgposbie
KoumnuectBo yacos oOpa3oBaTesibHbIE
No T pecypcsl
eMa ypoka
n/n P
Kontpo dakt
P IIpakTH4yecku
Bcero  abHbIE
e pabdoThbI
padoTbI
1 MexaHnueckoe ABUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCHUTENBHOCTD 1 bubmmorexa OK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHomepHOe 1 bubnnoreka [HJOK
MPSAMOJIMHETHOE IBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE
4 MPSIMOJIMHEVHOE JIBUKEHUE. 1
CpenHssi U MTHOBEHHAS
CKOPOCTh
[IpssmonunenHoe
5 ABHOYCKOPEHHOE 1 bubmorexa [TOK
p yerop https://m.edsoo.ru/ff0ad8d4
JIBIOKEHUE. Y CKOpEHUE
CxopocTb
6 IPSIMOJIMHEHOTO 1

PaBHOYCKOPEHHOTO



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

nBwkenus. ['papux
CKOPOCTH

JlaboparopHas paboTa
"OmnpezneneHue yCKOpeHus
TeNa npu

bubmuorexa [JOK

7
PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOU
IJIOCKOCTH"

CBo0Oo1HOE MajieHue Ted.

8
OmnpiTel [Nanmmest
PaBHOMEpHOE IBIKEHUE TIO
OKpyxHOCTH. [lepuon u

9 qafZOTa obpa 611{31/15[ " bubmmorexa [JOK

| & ODPAIIEHI: https://m.edso0.ru/ff0ae176
JInnelinas u yrinosas
CKOPOCTH

10 [lenTpocTpeMuTenbHOE
YCKOpEHUue

1 Ilepssriit 3akoH HproToHa. bubnnoreka [JOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIASA cCHITa https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproToHa. bubnuoreka [IOK
Cynepnio3unust Cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha

14 MIPUMEHEHNE 3aKOHOB bubmmorexa [OK

P https://m.edsoo.ru/ff0aeb6c
Hsrotona
15 Cwita ynpyroctu. 3aKoH bubnuotexa [JOK

I'yka

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Pemenue 3a1ay o reme

16
«Cuna ynpyroctum»
JlaboparopHas paboTa
17 «Om I; eJII::HI/IeIzKeCTKOCTI/I bubmmorexa [JOK
pedl https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
1
8 Cia Tpei https://m.edso0.ru/ff0af738
19 Pemenue 3agau mo reme bubmuorexa [JOK
«Cua TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "Onpenenenue bubmuorexa [JOK
koa(duimenTa TpeHust https://m.edsoo.ru/ff0af8be
CKOJIbXKeHUs"
Pemenne 3aga4 mo teme Eub 10K
nOJIMOTEeKA
21 " H .
Saxonet Hpiotora Cman https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuina TpeHus
Cuna TSKeCTH U 3aKOH
29 BCEMHUPHOTO TATOTECHHUS. bubnnoreka [JOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
MaeHUs
VYpok-koHpepeHIus
"JIBUKEHUE TENT BOKPYT
23 TPaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema).
lanaxktuku"
Pemenue 3agad mo reme
" bubnuorexa [JOK
24 Cuna TSKeCTH B 3aKOH

BCEMHUPHOTO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocmuueckas

o5 u bubmuoreka [JOK
CKOPOCTD. HEBECOMOCTE 1 https://m.edsoo.ru/ff0af33c
neperpy3Ku
PaBHOBECHE MaTepuabHON
TOYKH. AOCOJIFOTHO

26 TBEpAOE Teno. PaBHoBecue bubmumoreka [IOK
TBEPAOTO Teja ¢ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO
BpaIcHus

27 MowmeHnT cuisl. LenTp
TAXKECCTU
Pemenue 3agau mo reme

28 "M A bu6mmoreka [IOK

oMeHT chtbl. Lientp https://m.edso0.ru/ff0b02ba
TsKECTH"
KonTposbsHnasi padora no

29 Teme ""'MexaHHUYeCKoOe bu6nmoreka [JOK
JBHKEHHE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Tea"

Pemenue 3agau mo reme
30 "M A bu6mmorexa [IOK
eX&HI/I‘IfCKOC JIBIDKCHHC. https://m.edsoo.ru/ff0b06ec
Bsanmoneiicrue Ten"
Nmmynsce Tena. UMimynse
CHJIIBL. 3aKOH COXPaHCHUS

a1 v P BuGmiorexa LIOK
MIYIIbea. JHpyroe A https://m.edsoo.ru/ffOb07fa
HEynpyroe
B3aUMOJICHCTBHE
Pemenwne 3amag mo Teme

A bu6mmorexa [IOK

32 "3aKOH cOXpaHEHMS

umnyisca'

https://m.edsoo.ru/ff0b096¢c



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

33

Ypok-koHpepeHuus
"PeakTUBHOE NBU)KECHUE B
MPUPOJC U TEXHUKE"

34

35

36

37

Mexannueckas pabora u
MOIITHOCTb

Pabora cuitbl TshKecTH,
CHJIBI YIPYTOCTH W CHJIBI
TpEeHUs

JlaGopaTopHnas pabota
«Omnpenenenue padoOThI
CHJIBI TPCHUS TIPU
PaBHOMEPHOM JIBHKECHUH
TeJIa M0 TOPU30HTAIBLHON
MTOBEPXHOCTI

CBsI3b 3HEPTUH U PAOOTHI.
[TorennuanbHas FHEPTUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

38

Kunernueckas sneprusi.
Teopema 0 KWNHETUUYECKOMN
JHEPrUuU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

40

41

3aKOH COXpaHEHMsI SHEPTUU

B MEXAaHUKEC

JlaGoparopHas paboTa
«M3yuenue 3aKoHa
COXpaHEHHSI YHEPT UM

Konebarensnoe JBUKCHUC
" CT0 XapaKTCPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieoaHus.
BeiHyX1€HHBIE KOJCOaHMSI.
Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MaremaTtudeckuil u
IIPY’KUHHBIA MasTHUKHU

Ypok-uccieaoBanne
«3aBHUCHMOCTD IIEPUOJIA
KOJIEOAHHI OT JKECTKOCTH
IPYKUHBI U MacChl Ipy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJICOaHUIX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaGopaTtopHnast pabora
«OrmpeneneHue 4acToThl U
nepuoJia KojieOaHuit
NPYKHHHOTO MasiTHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja koiaebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaandeckne BOJIHEL.
CBolicTBa MEXaHNMYECKUX
BOJH. [IpogonbHbie 1
MONEPEYHBIE BOJIHBI

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeH s
"MexaHn4ecKkyre BOJIHEI B
TBEPIOM TeEJIE.
CelicMudeckue BOJHBI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

51

Ypok-uccnenoBanue
"Habnronenue
3aBUCHUMOCTHU BBICOTHI
3ByKa OT YacTOThHI"

52

53

54

55

56

['poMKOCTB 3BYyKa U BbICOTA
TOHA. AKYCTHYECKHM
pe30HaHC
Ypok-koHpepeHIus

"V nbpTpa3Byk U HHGPa3ByK
B MPUPOJIE U TEXHUKE"

IToaroroBska k
KOHTPOJILHOH paboTe 1o
TeMe "3aKOHBI COXPAHEHHUS.
MexaHn4yeckue KoJieOaHus
Y BOJHBI"

KonTposbsHnasi padora no
TeMe ""3aKoHBI
COXpaHeHMS.
Mexanndeckue
K0J1e0aHus ¥ BOJIHBI"

SJICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICI(TpOMaI‘ HUTHBIC BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepeHuus
"[lxana

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
3JICKTPOMArHUTHBIX BOJIH
U1 COTOBOM cBA3U"

Ypok-uccnenoBanue
"N3y4yeHue cBOICTB

bubmuorexa [JOK

> SICKIPOMATIHHTHRIG BOIH © https://m.edsoo.ru/ff0b2c6c
HOMOILBIO MOOMIIBHOTO
tenedona"

Pewenne 3anau Ha

50 OTIpeieIeHNE YaCTOTHI 1 )
JUIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas

61 npupoa ceera. CKOpocTb bubnnoreka [JOK
cBera. BonHOBBIE cBOMCTBA https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounnku cBera.

62 [IpsimonuHeliHoe bubnuoreka [IOK
pacnpoCcTpaHEHHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connia u JIyHsl
3aK0oH OTpa)KEHHUs CBETA.

63 3epkana. Pemenue 3a1a4d Ha bubnmoreka [JOK
IIPUMEHEHNE 3aKOHA https://m.edsoo.ru/ffOb38c4
OTpaKeHHsI CBETa

64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea

65 [lonHoe BHyTpEeHHEE bubnnorexka [JOK

OTPAKCHUC CBCTA.

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Hcnonp3oBanue nojaHOro
BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOIAX

JlaboparopHas paboTa
"UccnenoBanue
3aBHCHUMOCTH yTJjia

66
MPEIOMIICHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpasuie "Bo3ayx-crekiao""
Ypok-koHpepeHuus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaKEeHUS:
CBETOBOJIbI,
ONTHKOBOJIOKOHHAS CBS3b"
68 JIunzel. OnTuyeckas cuma bubnuorexa [JOK
JIMH3bI https://m.edsoo.ru/ffob3f2c
69 [Toctpoenue nzo0pakeHU bubnuoreka [IOK
B JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnunoreka [JOK
PacCTOSHUSA U ONITUYECKOMN https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTUH3HI"
VYpok-koHpepeHuus
bubnuorexa [JOK
71 "Onruyeckue JIMH30BbIC nonmoreka L1
P https://m.edsoo.ru/ffOcOa7e
puOOpbI
79 I'na3 xak onruyeckas bu6mmorekxa [IOK

cucrtema. 3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHuus
"ledexTsl 3penus. Kak
COXpaHUTh 3peHue"

74

Paznoxenune Oemoro ceera
B cieKTp. OnbIThI
Hrrorona. Croxenue
CIEKTPAJIbHBIX I[BETOB.
Jlucniepcus ceeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

75

76

77

JlaGopaTtopHnast pabota
"OnBITHI MO PA3IOKEHUIO
0esoro cBeTa B CIEKTP U
BOCTIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HAOJI0/ICHUU Yepe3
BETOBBIC (QUIBTPHI"
YpoK-nIpakTUKyM
"BonHoBbIE cBOICTBA
CBETa: IUCIIEPCHs,
uHTepdepeHIus u
mudpaxus"

OmneiTel Pezepdopaa u
TUTaHeTapHast MOZENb aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOe2a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c12a8

78

79

IToctrynatel bopa. Moaens
aroma bopa
Hcnyckanue u nornouieHue

cBeTa aToMoM. KBaHTBHI.
JIuneluaTeie CIIEKTPBI

bubnmoreka [JOK
https://m.edsoo.ru/ff0cl144c



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

YpOoK-IIpaKTUKYM

bubmuoreka [JOK
80 "Hab
¢ moz[eHIfe CHCKIPOD https://m.edso0.ru/ff0c1550
HCITYCKaHUS
81 PanroakTMBHOCTH U €€ bubmuorexa [JOK
BUIBI https://m.edsoo.ru/ff0c1672
82 CTpoeHue aTOMHOTO siApa. bubmuorexa [JOK
Hyxkiionnas mozaenb https://m.edsoo.ru/ff0cl18ac
83 PagnoaxkTuBHbIE bu6mmoreka [IOK
npeBpateHus. M3oromnsl https://m.edsoo.ru/ffOclal4
Pemenne 3amau nmo teme:
84 "PannoakTuBHEIE bubnnorexa [IOK
8 " https://m.edsoo.ru/ff0c1b4a
MIpEBpAaICHUS
85 [Tepuon momypacnana
Ypoxk-koHpepeHuus
86 "PagnoaKTHBHBIE bu6mmoreka [IOK
U3JIy4E€HUS B IIPUPOJE, https://m.edsoo.ru/ff0c2126
MEJIUINHE, TEXHUKE"
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsAI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ffOc1c58
MacCOBOT'0 YHCET
DHeprus CBSI3u aTOMHBIX
88 saep. CBA3b MacCel 1 bubnnorexa [IOK
Hep: https://m.edsoo.ru/ffOcld7a
SHEPTrUHn
89 Pemenne 3amag o Teme
" nepHblie peaknun"
Peakium cuaTe3a u
H bu6mmorexa [IOK
90 nenenus siaep. Ucrounuku

sHeprun CosHIa U 3BE3]

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

91

92

93

94

95

96

Ypok-koHpepeHuus
"SAnepHast sHEpreTUKA.
JlelicTBUA paOaKTUBHBIX
U3ITy4YEHUI Ha KUBbIE
OpraHu3MbI"

ITonroroska k
KOHTPOJIbHOH paboTe 1o
TeMe "DIeKTPOMarHuTHOE
nosie. DJIEKTPOMarHUTHbIE
BOJIHBL. KBaHTOBBIE
siBICHUS"

KonTpoasHnas padora no
Teme
""JJIeKTPOMATHUTHOE
noJie.
DJIeKTPOMArHUTHbIE
BOJIHbI. KBaHTOBBIE
siBJieHus "

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHble paboTHI 1O
Kypcy "B3aumoneiictue

Tex"

[ToBTOpenue, o6oOIIeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33/1a4 10
teMe "TerioBbie
npoueccor”

[ToBTOpenue, o6oOIIEHNE.
Pemienne pacueTHBIX 1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ka4eCTBEHHBIX 3a7a4 110
teme "KIIJ] TenioBeIx
nsurareaen"

[ToBTOpenue, o6oOIIeHNKE.
Pewenne pacyeTHbIX U

bubmuorexa [JOK
97 KAa4eCTBEHHBIX 33124 110 1
https://m.edsoo.ru/ff0c2b30
teme "KII1J]
3JIEKTPOYCTaHOBOK"
[ToBTOpenue, obodIeHNKE.
98 JlabopaTopHbie pabOTHI 1O 1 1 bubmorexa HOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SIBIECHUS
[ToBTOpEHME, 000OIICHHE.

99 Pabora ¢ Tekcramu 1o Teme 1 bubmuorexa [JOK
"3aKOHBI COXpPAaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpenue, o6o0IIEeHHE.
bu6nmoreka [JOK
100 PaGora ¢ Texctamu 1o Teme 1
https://m.edsoo.ru/ff0c2e82
"Konebanus u BOIHE"
IToBTOpEHHE, 000OIIIEHHE.

101 Pa60T5 c TCKCTaMI/IHI_'IIO TEME 1 bubmorera [JOK

| " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBJICHUS

[ToBTOpeHue, ob6ob1IIEHNE.

102 '1'3a60Ta C TEKCTaMH I10 TEME 1

KBanToBas u sinepHas

¢uzuka"

BIIEE KOJIMYECTBO YACOB
OBII] 0OJ1 CTBO HACO 102 97

10 ITPOI'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KUIIACC



Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

HCITI0JIb30BATh N3YUCHHBIC IOHATHUA

1.2

pas3iinydaTth ABJICHHUA II0 OIMHMCAHHMIO HX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIILITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh IIPOSIBJIGHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHUpE, B TOM uuciie (pu3nyueckue sBICHUS B IPUPOJE,
IIPY 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aJauy B YUEOHYIO, BBIICIATH
CYHIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBJICHUI

14

OINUCHIBATh HW3y4YCHHBIC CBOWCTBA Tea M (DU3MYECKUE SIBICHHS,
UCTOJB3ysd (U3NYECKHE BEIWYHHBI, IPH OMMCAHUH TPABHIBLHO
TPaKTOBaTh (PM3HUUCCKUH CMBICI HCIOJb3YEMBIX BEIMYHH, HX
0003HAYEHHSI ¥ CAUHHIIBI (PU3MUCCKUX BEIUYNH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIME JaHHYI0 (HU3UYECKYI0 BEIUYHHY C  JAPYTHMH
BEJIMYMHAMHU, CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTCH
(U3HYECKUX BEJIMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKHUE SIBICHUS U TMPOIIECCHI,
WCNOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU OTOM J1aBaThb CIIOBECHYIO
(GOopMyIHpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKCHHUE

1.6

OOBSICHATh (PU3UYECKUE SBJICHHS, MPOLECChl U CBOICTBA Tel, B TOM
yyclie W B KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHUE U3 1 — 2 TIOTMYecKuX I1aroB ¢ onopoi Ha 1 — 2 n3yuyeHHbIX
CBOWCTBAa  (PU3MYECKUX  SBJIECHUH, (QU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

pemiaTh pacy€THble 3aaud B 1 — 2 1EHCTBHs, UCIOJb3YS 3aKOHBI U
(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAIN3a
YCIOBMSL 3aJa4M 3alUChIBaTh KPaTKOE YCIOBUE, IOJCTaBIAThH
¢u3nyeckre BeIUYMHBI B GOPMYIIBI U TPOBOAUTH PACUYETHI, HAXOIUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOIUMBIE JUIS PEeIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYYEHHON (PU3HMUECKON BEITMUMHbI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MpPU HOMOIIH
(¢u3NYecKUX METOJOB, B OINHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepseMoe  TpEeANnonokeHue  (TMImoTesy),  pa3iuyarh |
UHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT, HAXOJUTh OLIMOKH B X0/1€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €0 pe3ysbTaTaM

1.9

MPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM
¢usznyeckux  CBOMCTB  Ten:  (HOpMYyIUpOBaTh  MpPOBEpSEMBIC
NPEANONIOKEHUS,,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKECHHOTO
000pYyIOBaHUs, 3aNHCHIBATH X0 ONBITA 1 (HOPMYIHPOBATH BHIBOJIBI




1.10

BBITIOJIHATH TPSIMbIE M3MEPEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
uudpoBBIX MPUOOPOB, 3aIMUCHIBATH MOKa3aHUs MPUOOPOB € YYETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PN3NYECKOIN BETMUNHBI
OT JApPYro C HCIOJIB30BAHMEM NPSAMBIX HW3MEPEHHH, y4yacTBOBATh B
IUIAHUPOBAaHUM Y4EOHOTO MCCIE0BaHUsA, COOMpaTh YCTAaHOBKY H
BBITOJIHATE U3MEPEHHUS, CIEAYSI IPEI0KEHHOMY IIIaHy, (PUKCUPOBAThH
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B BHJIE
MPEUIOKEHHBIX TaOJIUI ¥ Tpa(UKOB, JeIaTh BHIBOJBI 110 PE3yJIbTaTaM
HCCIICIOBAHMS

1.12

MPOBOJIUTh KOCBEHHBIC HM3MEpPEHUs (U3MUYECKUX BEIUYUH, CICAys
MPETI0KEHHOM MHCTPYKIMU: TPU BBIMOJIHEHUN U3MEPEHUN coOMpaTh
HKCIIEPUMEHTANbHYI0 YCTAHOBKY M BBIYMCISATH 3HAYEHHE HCKOMOM
BEJTUYHHBI

1.13

coOnrofarh IpaBWila TEXHUKM O€30IacHOCTH IHpu  pabore ¢
J1a00paTOPHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHIIUIIBI AEHCTBHS MTPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBl JEHCTBUS H3YYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOIIBIO UX ONUCAHUS, UCIIONb3Ys 3HAHUS
0 CBOIcTBax (U3MYECKUX SBJIECHUA M HeoOXoauMmble (uznueckue
3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

NPUBOJIUTh TpUMEpPHl  (HAXOAWTh HMH(POPMALMIO O MPUMEPaX)
MPAKTUYECKOTO MCIIONb30BaHUs (PU3NUECKUX 3HAHUHN B MOBCEIHEBHOU
YKU3HHM JIJIs1 o0ecrieueHus: 6e301macHOCTH MPU 00paIieHruu ¢ mpubopaMu
Y TEXHUYECKHMH YCTPOHCTBAMH, COXPAHCHHSI 3TOPOBBS U COOJTFOICHUS
HOPM DKOJIOTHYECKOTO MOBEJEHHS B OKPY>KaIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HNCTOYHHUKOB I/IHq)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIONIUXCS 3HAHUM H HYTCM CpaBHCHHUA Ppa3JIMYHBIX HMCTOYHHUKOB
BBIACIIATH I/IHq)OpMaI_II/IIO, KOTOpass  SABJIACTCA HpOTHBOpC‘IHBOﬁ
WA MOXKET OBITh HC,Z[OCTOBCpHOﬁ

1.17

WCIIOJIb30BaTh IPHU  BBHIMOJIHEHMM Y4E€OHBIX 3aJlaHUil  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (HU3NYECKOTO COJAEp)KaHUs, CIPABOYHBIC
MaTepuabl, pecypchbl ceTh MIHTepHET, BIaaeTh NpuéMaMyu KOHCIIEKTH-
poBaHMsI TeKcTa, Mpeodpa3oBaHus MH(OPMALUK U3 OAHOW 3HAKOBOM

CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKWE MUCbMEHHBIE M YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(OpMaUU PU3NYECKOTO COAECPIKAHMS,
B TOM 4HCJIE MYOJUYHO JeNIaTh KPaTKUE COOOLIEHMs O pe3yibTaTax
MPOEKTOB MM Yy4eOHBIX HCCIEIOBaHMNA, MpPU OSTOM TPaMOTHO
UCIOJIb30BAaTh HM3YUCHHBIH TMOHATHHHBIA ammapar Kypca (Qu3mkw,
COIIPOBOXKAATH BBICTYIIJICHUE NTPE3EHTALUEH

1.19

P BBIIOJHEHUH Y4EOHBIX MPOEKTOB U UCCIEI0BAaHUMN pacIpeesiaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a7a4aMH,
CIIETUTh 32 BBHIMOJTHCHHEM IUTaHA JEHCTBUI, aJeKBAaTHO OIEHUBATH
COOCTBEHHBI BKJIaJ B JCITEIBHOCTb TPYIIbI, BHICTPAaUBATh
KOMMYHHKATHBHOE B3aUMOICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOLTNX




8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCII0Jb30BAaTh ITOHATHUA

1.2

pa3nuyaTh SIBJICHUS MO OMKMCAHUIO X XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, JEMOHCTPUPYIONINX JTAHHOE (DU3UYECKOE SIBJICHUE

1.3

pacrmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MYECKUX SBICHUN B
OKpY’KaroIieM MHUpE, B TOM 4Hcie (PU3NUECKUe SIBICHUS B IPUPOAE, IPU
TOM TMEPEBOJAUTH MPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBIIEISTH
CYHIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DM3NUECKUX SIBICHUN

1.4

OIMCBIBATh U3YUYEHHBIE CBOICTBA TeJ U (PU3MUECKUE SBICHUS, UCHIOIb3Ys
¢u3nvecKkre BEIWYHHBI, IPU ONKCAHUH MPABUIBHO TPAKTOBATH (HU3U-
YECKHI CMBICT HCIOJb3yEMBIX BEIMYUH, OOO3HAYCHHS M EIWHUIIBI
(Gu3NYEeCKUX BEJIMYMH, HAXOIUTh (DOPMYJIBL, CBS3bIBAIOILUE JAHHYIO
(Gu3MYeCKyl0 BETUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U TIPOIIECCHI,
HCNOJIb3ysl M3YYEHHbIE 3aKOHbI, IPU OTOM J1aBaTb CIOBECHYIO
(hopMYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATUUYECKOE BHIPAKECHHE

1.6

OOBSCHATH (PU3MUYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATh IPUIMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JOTUYECKMX IIIaroB C TMOMOIBI 1 — 2 H3yYEHHBIX CBOWCTBA
(bu3HUECKUX SIBICHUN, GU3NUYECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3a7auyd B 2 — 3 NIEWCTBUS, UCMOJB3Yys 3aKOHBI U
(dhopmynsl, cBs3bIBaOIMKE (PU3MUECKHE BEIIMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHUA 3ada4Md 3allMCBIBATH KPATKOC YCIIOBHE, BBIABIATH HEAOCTATOK
JTaHHBIX JUIS PEIIeHUs 3a/adyd, BLIOMpATh 3aKOHBI U  (OPMYIIHI,
HeoOXonuMBbIe 7Sl € pelleHus, MPOBOIUTH PACUEThl U CPAaBHUBATH
ITOJIYYCHHOC 3HAYCHUC (i)HSH‘-ICCKOf/i BCJIIMYNHBI C U3BECCTHBIMU JAaHHBIMU

1.8

pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH
(U3MYECKUX METO/OB, HCIONb3YsI OMHCAHUE WCCIIETOBAHMUS, BBIICTSATH
MPOBEPSIEMOE  TIPEIIOIOKEHNE, OIEHWBATh TPABWJIBHOCTh TOPSIKA
MIPOBEACHUS UCCIICIOBAHMSI, IeJIaTh BHIBOJIBI

1.9

OpoOBOAWUTL OIBITHI 11O HaGHIOIIeHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUU WU
(bU3mIeCcKux CBOWCTB  Te: dbopMynupoBaTh  MPOBEPSEMBIE
MPEONOIOKECHNS,  COOMpaTh  YCTAHOBKY W3  TPEIIIOKEHHOTO
000pYIOBaHUs, OIIMCHIBATH X0 ONbITa U ()OPMYITHPOBATH BHIBObI




Koxa
MPOBEPAEMOro
pe3yJbTara

1.10

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

BBINIOJIHATh MpPSIMBbIE H3MEPEHUS C HCIOJb30BaHHWEM aHAJIOrOBBIX
puOOPOB M JATUYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
W3MEpEHUH ¢ y9€TOM 3aJaHHON a0COIFOTHON MOTPENTHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DPM3MYECKON BEIMUMHBI
OT JpYrol C HCIOJIb30BAHUEM IPAMBIX H3MEPEHMI: IUIAHUPOBATH
UcclieIoBaHle, cOOUPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIeays
MPENJIOKEHHOMY IUIaHy, (PUKCUpOBaTh pPE3yJbTaThl IOJY4YEHHOU
3aBHCUMOCTH B BHUAE TaOmum u TpaduKoB, [elaTh BBIBOABI 110
pe3yJIbTaTaM MCCIEA0BAHUS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PM3NYECKUX BEIMYUH: TUIAHUPOBATH
U3MepeHusi, CcoOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
PEUI0KEHHOW MHCTPYKLIMH, U BBIYUCIISITh 3HAYCHHUE BEJIMYMHbI

1.13

coOnrofaTh MpaBUila TEXHUKM Oe30mMacHOCTHM INpu  pabore ¢
71a00paTOPHBIM 000PYJOBAHHEM

1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMICTB € ONOPOM HAa UX ONMCAHUS, UCIIONb3Ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBIECHUM U HeoOXoaumble (U3NUECKHE
3aKOHOMEPHOCTH

1.15

pacnio3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa " U3MCPUTCIILHBIC
HpI/I60pI>I o CXEMaM MU CXEMATHYHBIM PHCYHKAaM, COCTaBJIATH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C MOoCICOOBATCIIBHBIM W  MapalICIIbHBIM
COCAUHCHHUEM DJICMCHTOB, pa3jindas YCIIOBHBIC 0003HaUYCHMS PJIEMEHTOB
JJICKTPUYICCKUX ueneﬁ

1.16

NPUBOAWTH  TpPUMEpPHl  (HAXOAWTH  WHPOPMAIMIO O MPHUMEPax)
MPAKTUYECKOI'O HCIOIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCETHEBHOM
KHU3HH JUIs1 o0ecriedeHns: 6e30MacHOCTH pU 00pallleHuH ¢ mpudopamu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBBS M COOIIOICHUS
HOPM PKOJIOTHYIECKOT0 MOBEICHHS B OKPY)KAIOIIEH cpefie

1.17

OCYILLIECTBIATh MOUCK MH(pOpMaruu (pU3MUECKOro COJepkKaHUs B CETH
HNHTepHeT, Ha OCHOBE MWMEIOIIUXCSA 3HAHUM M IIYTEM CpaBHEHUS
JIOTIONIHUTEIBHBIX ~MCTOYHMKOB BBIICNSATH HH(OpPMaIHIO, KOTOpas
SIBJISIETCS] IPOTHUBOPEUUBON MJIM MOXKET OBITH HEJOCTOBEPHOM

1.18

WCIOJIb30BATh MTPU BBHITIOTHEHUH YYEOHBIX 33JaHUI HAYYHO-TIONMYJISIPHYIO
TUTEepaTypy (U3NYECKOTO COJNEp)KAHHS, CIPABOYHBIE MaTepHalbl,
pecypcel cetn IHTepHET; BiIaeTh MPHEMaMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MUCHMEHHbIE U KpPAaTKUE YCTHBIE COOOILEHUS,
0000mIasi WHPOpPMAIMIO W3 HECKOJbKHMX HWCTOYHUKOB (PH3NUECKOTO
COZIepKaHUS, B TOM YHUCIE MYOJWYHO TPEACTABIATH PE3YIbTATHI
HpOGKTHOfI NI I/ICCJICIIOBaTeJIBCKOfI ACATCIIbHOCTH, ITPU 3TOM I'PaMOTHO
WCIIONh30BaTh M3YYCHHBIM TOHATUMHBIA ammapaT Kypca (HU3UKH,
COTNPOBOXKAATH BBHICTYIUJICHHE MTPE3EHTAINEH




Koxa
MPOBEPAEMOro
pe3yJbTara

1.20

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

IpU BBIMOJIHEHUHM YYEOHBIX IMPOEKTOB M HCCIEAOBAHUM (UINYECKUX
MIPOLIECCOB PACIIPEEATh O00S3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICIUTD 3a BBHIIIOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
JEATEIIbHOCTD TPYIIBL, BBICTpanBaTh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MPOSIBJISASI TOTOBHOCTH pa3peniaTh KOHGIUKTHI

9 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCITI0JIb30BATh N3YUCHHBIC TOHATHUA

1.2

pasiinvdaTh ABJICHHUA 11O OITMCAHHIO X XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (I)I/I3I/I‘leCKO€ SIBJICHUC

1.3

pacrmo3HaBaThb NpPOSBIEHUE HW3YYEHHBIX (U3NYECKUX SBJIECHUU B
OKpY’KaloIlleM MUpE, B TOM 4Hcie (pU3NYECKUE SIBICHUS B IPUPOJIE, IPU
9TOM MEpPeBOJUTh MPAKTUYECKYI 3aJadyy B Yy4eOHYI0, BBIICNATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3HUECKUX SIBICHUN

1.4

OINMCHIBAaTh M3YUYECHHbIE CBOMCTBA TeNl U PU3NYECKUE SBJICHUS, UCIIOIb3YS
¢usnyeckue BEIMYUHBI, NP ONHUCAHUM TPABHIBHO TPAKTOBATh
(Gu3NYEeCKUN CMBICI MCIIOJIb3YEMbIX BEIMYUH, 0003HAYCHHS W €AUHUIIBI
(u3NUecKUX BEIMYMH, HAXOAWTh (OPMYIBI, CBS3bIBAIOIIME JIAHHYIO
(u3NYeCKyl0 BEJIWYUHY C JPYrUMH BeJIWYMHAMU, CTPOUTH Ipaduxu
M3YYEHHBIX 3aBUCUMOCTEH (prU3MUECKUX BEINUHH

1.5

XapaKTepu30BaTh CBOWCTBA TeM, (PU3MYECKHE SBICHUS M MPOIECCHI,
HCMOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU O3TOM JaBaThb CJIOBECHYIO
(hOopMYyITUPOBKY 3aKOHA U 3aITMCHIBATh €T0 MATEMATUYECKOE BEIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh
MIPUYMHHO-CJICICTBEHHbIE CBS3U, CTPOUTh OOBsICHEHHME u3 2 — 3
JIOTMYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 M3Y4YEeHHBIX CBOMCTBA (PU3HMUECKUX
SBJICHHH, (PU3UUYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH




Kox
MPOBEPAEMOro
pe3yJbTara

1.7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pemate pacu€THble 3amaud (omuparompecs Ha cuctemy u3z 2 — 3
ypaBHEHUI ), UCIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOLIUE (hU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlM3a YCIOBHUS 3a/Jaud 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIISATH HEJOCTAIONINE WM U30BITOYHBIC JIaHHBIC, BEIOMPATH
3aKOHBI U (HOPMYIIbI, HECOOXOIUMBIE ISl PELICHUS, TPOBOAUTH PACUETHI U
OLICHUBATh PEAIUCTUYHOCTh TIOJYYEHHOrO 3HaueHus (u3nueckoi
BEITUYHHBI

1.8

pacrno3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TMPH  TOMOITA
(U3NYEeCKUX METONIOB, HCIIONB3ys OIMUCAHWE HCCIEIOBAHUSA, BBIICIATH
MpOBEpsieMOe  MPEIION0KEeHHE, OICHWBaTh MPABHILHOCTh  MOPSIKA
MPOBEJICHUS]  MCCIIENOBAHUS, JIelaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOJCHUIA U OTIBITOB

1.9

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(U3NYECKUX CBOWCTB TeJNl: CaMOCTOSATENIBHO COOHMpaTh YCTAaHOBKY W3
M30BITOYHOTO HAOOpa 00OpYNOBaHMSA, OMHCHIBATH XOJ OINBITA H €ro
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJIUTH MPH HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHUHN, OTpeaesisl
cCpelHee 3HayeHHe u3MepsieMol Belu4uHbl ((POKYCHOE paccTOosHue
cobupatomieid JHMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpeHus
(M3MepUTETHLHOTO NPUOOpa)

1.11

MIPOBOJAUTHh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
HCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHMH: IJIaHUPOBAaTh HCCIIEJOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY, (DUKCHPOBaTh pe3yJIbTaThl
MOJy4YEeHHON 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE TaOJIHIl
1 rpaduKOB, AeJaTh BBIBOJbI IO PE3yJbTaTaM HCCIEA0BaHUS

1.12

MIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BETUYMH: MJIaHUPOBATh
U3MEpEeHus, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
W3MEPEHMS, CIEeNysl MPEUIOKEHHON WHCTPYKUUH, BBIYUCIIATh 3HAUYCHHE
BEJINYMHBI U AHATU3UPOBATH MTOJIYYEHHBIE PE3YJIbTAThI ¢ YYETOM 33IaHHON
IIOIPELIHOCTH U3MEPEHUN

1.13

co0roAaTh MpaBuiia TEXHUKU 0€30IacCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM
000opy0BaHUEM

1.14

pa3jindatb OCHOBHBIC TIPU3HAKU HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH:
MaTcepuajibHasd TOYKa, a0COJIIOTHO TBéleOC TECIIO, TOYEYHBIM HCTOYHHK
CB€Ta, Jy4, TOHKasd JIMH3a, IUIaHCTapHasaA MOJACJIb aTOMa, HYKJIOHHAad
MOJICJIb aTOMHOI'O apa

1.15

XapaKkTepu30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OTMIOPOH Ha WX OMHCAHWS, UCIIONb3Ys 3HAHUS O
CBOMCTBax (UBMYECKUX SABJICHUH UM HeoOXomumble (U3HUYECKUE
3aKOHOMEPHOCTH




Kox
MPOBEPAEMOro
pe3yJbTara

1.16

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

UCIIOJIb30BATh CXEMBI U CXEMATUYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX HNPHOOPOB M TEXHOJIOTMYECKHX IPOIIECCOB
IpU PEUICHUH Y4YeOHO-TPAKTUYECKUX 3a]ad, ONTHUYECKUE CXEMbI IS
MIOCTPOEHHSI M300paKEHUH B IIIOCKOM 3€pKajie U cOOMparoIei JINH3e

1.17

IPUBOAMTH  NpUMEpbl  (HAXOAUTh  MHGPOPMALUIO O IPUMEpax)
IIPAKTUYECKOI'O HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOU
KHU3HU 7151 oOecrieyeHus] 0€30IacHOCTH MPpU 00pallleHny ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370POBbsl M COONIIO/IECHUS
HOPM 3KOJIOTMYECKOI'0 TIOBEACHUS B OKpYXKarolleH cpesie

1.18

OCYIIECTBIISITh MOUCK HMH(OpMAK (HU3NYECKOTO COACPIKAHUS B CETH
WuTepHer, caMocTosATeNnbHO (hOPMYIHPYS MOUCKOBBINA 3aIlpOC, HAXOANUTh
MIyTU OMpPEIeICHUS TOCTOBEPHOCTH MOIYYSHHON MH(POpPMAIIUK HA OCHOBE
MMEIOIINXCS 3HAHUHN U JTOTTOJIHUTENIbHBIX HCTOYHUKOB

1.19

WCTIOJIb30BATh MPH BBHIIIOJIHEHUU YYEOHBIX 3aJaHUH HAyYHO-TIOMYJIIPHYIO
auTeparypy  (U3MUYECKOro COJCpKaHHWs, CIPABOYHBIC MAaTepHAIBI,
pecypcesl cetu MHTEpHET; BiaieTh NpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
ripeoOpa3zoBanusi HHGHOPMAIIMHI U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE
uHpOpMallMK U3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJIEpIKaHMS,
yOJINYHO MPEACTABIATH PE3YIbTAThl IPOEKTHOM MITH UCCIIE10BATEIbCKON
NEeATEIbHOCTH, NP OTOM TIPaMOTHO HCIIOJIB30BaTh  HM3YyYECHHBIN
MOHATUMHBIN anmapar W3y4aeMoro pasziena (QpU3MKU U CONpPOBOXKIATh
BBICTYIJICHME IMpe3eHTaluel ¢ yu€ToM OCOOEHHOCTEH ayAuTOpuu
CBEPCTHUKOB

1.21

MPU  BBIMOJTHEHUH YYE€OHBIX TPOCKTOB U MCCIEIOBAHUN (U3HMUECKUX
MPOLIECCOB pacCHpeNeNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU 3aJla4aMHM, CJIEJAUTH 3a BBIIOJHEHUEM IUIAHA JEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJAJ] B
JIEATEeIIbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC




Kon Koxn
e IIpoBepsiembIe 3JIEeMEHTBI COAEP/KAHUA
®U3UKA U EE POJIb B ITIO3HAHWM OKPYXXAIOIIEI'O MHUPA
®usuka — Hayka O npupone. SIBieHus npupozasl. dusnueckue
11 SIBJICHUSI: MEXAHUYECKHUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC
Ousnueckue BeNWYMHBL. M3MepeHne (U3MYECKHX BEIMYMH.
1.2 duznyeckue puOOpHI. [TorpemHnocTts U3MEpEHUH.
MexnyHapoaHas CUCTEMA €IUHULL
EcTtecTBeHHOHay4YHBI METO/1 TO3HAHUS: HA0JII0IEHUE, IOCTAaHOBKA
1.3 Hay4yHOrO BOIPOCA, BBIIBM)KEHHWE THUIIOTE3, HKCHEPUMEHT IO
IIPOBEpPKE I'MII0TE3, 00BSICHEHNE HAOII01aeMOT'0 SIBJICHUS
1 1.4 Onucanue pU3NIECKUX SBICHUHM ¢ TOMOLIBIO MOJENIEN
[IpakTuueckue padbOTHI:
N3mepenue paccTOSHUN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenue TemnepaTypsl IPU MOMOIIU KUAKOCTHOTO TEPMOMETPA
U AaTYUKa TEMIEPATyphI
ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNUN BEIIECTBA
21 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIBbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE BEUIECTBA
29 JIBuxeHue yactul BemiecTBa. CBsi3b CKOPOCTH JIBUKEHUS YACTHI] C
Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus
2.3 B3aumoencTBue 4acTHIl BEIECTBA: IPUTSIKEHUE U OTTAIKUBAHHE
ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B, KUJKOCTEH U
24 TBéIZJ:ILIX (KpucTaJUIMYecKUX)  Tel.  B3auMoOCBSI3b  MEXAy
CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX W HX
2 aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuyeckue paboOTHI:
OneHka auaMeTpa aromMa METOAO0M psIoB (C HCIOIb30BaHUEM
¢dororpaduii).
2.6
OmnbIThl 0 HAOIIOIEHUIO TEIIOBOTO PACLIIMPEHMSI Fa30B.
OnbITel 10 OOHAPYXEHHIO JAEHCTBHS CHJI  MOJEKYJISPHOTO
MPUTSKEHUS
JIBDKEHME U B3BAMMOJIEMCTBUE TEJ
3 31 Mexanuyeckoe JABrKeHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE

JIBIKECHHE




Kona Kon
e IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
39 Cxopoctb. CpenHsii CKOPOCTb IPH HEPABHOMEPHOM JBUKECHUHU.
' Pacuér nyty ¥ BpeMEHU IBUKCHUS
SBnenne wHepuuu. 3aKOH HHEpUMH. B3aumopjelcTBue Ten Kak
3.3 MIpUYMHA U3MEHEHUs CKOPOCTH IBHWXKEHHUs Tesl. Macca kak mepa
WHEPTHOCTH TeJia
34 [InotHOCTH BemecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJ
' B eZiMHHIIe 00bEMA BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOUIBIO
' JTUHAMOMETpa
37 SBnenue TAroTeHHs U cuia TskecTdu. Cuila TSKECTH Ha APYrHX
' miaHerax. Bec rena. HesecomocTh
38 Cuna Tpenusi. TpeHue CKOJIBKEHUSI U TpeHHE MOKosA. TpeHue B
' MPUPOJIE U TEXHUKE
39 CnoxxeHue  Ccwil,  HampaBiI€HHbBIX 1O  OJHOW  TPSAMOM.
' PaBHoaelicTBYIOMIAs CHIT
[IpakTuueckue pabOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIIKEHHUs (IIapuka B
KHUJKOCTH, MOJENH OJIEKTPHUUECKOTO aBTOMOOWIS U TaK
nanee). OnpeaeseHne CpeHel CKOPOCTH CKOJIbKEHUS OpycKa WITH
3.10 miapuka IO HAKJIOHHOM IuiockocTH. OmnpesneneHne IMI0THOCTU
TBEpAOro  tena. OmbIThl,  JIEMOHCTPUPYIOIIME  3aBHCUMOCTD
pacTsbkeHus  (medopManuu) — OPYXKHHBI  OT  TPUIIOKEHHOU
cuibl. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS
CKOJBKEHUSI OT Beca Tejda W XapakTepa CONMPHUKACAIOIIMXCS
MOBEPXHOCTEN
dusnyeckre SBICHUS B TPUPOJIE: MPUMEPHI  JIBIDKEHUS  C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHUBOW MPUPOJIE, NCHCTBUE
CHWJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIBIX TEJIL, XKUJKOCTEM 1 TA30B
41 JaBnenue TBEpAOro tena. CrocoObl yMEHbIIEHUS U YBEIHUEHUS
JABIICHUS
4 JlaBmerne rasza. 3aBHCHUMOCTh JaBJICHHS Ta3a OT 0O0BEMa,
TeMITepaTyphl
4 43 [lepenaua naBneHus TBEPIABIMU TENaMH, JKUJIKOCTAMH U Ta3amu.
3akoH [lackans. [THeBMaTHUecKkue MaIHbI
44 3aBUCUMOCTD JaBJICHHUS )KUIKOCTH OT TITyOUHBI. [ napocTaTHueckuit
' napagokc. CooOuraroiuecs: cocyabl. [ uapaBinueckue MexaHu3Mbl
45 Atmochepa 3emnum wu atMmochepHoe gaBieHue. [IpuunHBI

CYIIECTBOBaHUS BO3YIIHOM 060nouku 3emin. OnsiT Toppuueniy.




Kon Kon
RIE | DG IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
3aBHCUMOCTh aTMOC(HEPHOr0 JAaBJICHUS OT BBICOTHI HAJl YPOBHEM
Mops
16 N3mepenue atmocdepHoro naminenus. [Ipubopsl ans usmepeHus
aTMoc(hepHOro JaBIeHUS
47 JelictBue KUIAKOCTH M Ta3a Ha IMOIPYKEHHOE B HHUX TEJO.
' BritankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
[IpakTuueckue padbOTHI:
WccnenoBanne 3aBUCMMOCTH Beca Tela B BoAEe OT 00BEMaA
MOTrpy>XKEHHOM B JKUJKOCTb 4acTH tena. Onpenenenue
BBITAJIKMBAIOIICH CUJIBI, JCHCTBYIOLIEH Ha TeNo, MOrpY:KEHHOE B
49 KUAKOCTh. [IpoBepka HE3aBHCHUMOCTH BBITAKUBAIOIICH CHUJIBL,
' JNEUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OMbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBI, JEHCT-
BYIOIIEH Ha TEJO B KHUAKOCTH, OT 00bEMA MOTPY>KEHHO B KUAKOCTh
YacTHU Tela W OT IUIOTHOCTH >KuIKocTH. KoHcTpympoBaHue
apeoMeTpa WM KOHCTPYUPOBAaHUE JIOJKH U OIpeaeieHue eé
Irpy30I10ABbEMHOCTH
410 ®dusnyueckue SABICHUS B TPUPOJE: BIUSIHHE aTMOC(HEpPHOTO
' JABJICHUS HA )KUBOW OpraHU3M, IIJIABaHUE PHIO
TexHuyeckue ycTpoucTBa: COOOIIAIONIUECS COCYIbI, YCTPOHCTBO
411 BOJIOTIPOBO/IA, THAPABIWYECKUM TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, IOPIIHEBON HACOC, apEOMETP
PABOTA, MOIITHOCTbD, SHEPI'M
5.1 Mexanuueckas pabota
5.2 MexaHu4uecKkast MOIIHOCTD
53 [IpocTtrie MEXaHU3MBI: phIyar, 0JI0K, HaKJIOHHAS
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3omotoe mpaBuio» MexaHuku. KooadduumeHT monezHoro
' NeicTBUS MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNa, MOIHITOTO Hall 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 [Tonnas MexaHuyeckas >Heprusi. 3aKOH U3MEHEHUS! U COXPAHEHUS
' MEXaHUYECKON IHEPTUU
[IpakTuyeckue pabOTHI:
59 Omnpenenenre pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JABHKCHUU
' Tella MO TOPU30HTAILHOW MOBEPXHOCTH. McciaenoBanue ycioBHi
paBHOBECHUS pbryara. Mzmepenue KIIg HaKJIOHHOM
MJIOCKOCTH. V3yueHne 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUn
5.10 dusnyueckue SBJICHUS B IPUPOJIC: PHIYATH B TEJIC YEIIOBEKa




Kon Kon
RIE | DG IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
511 TexHuueckue ycTpOICTBa: phluar, MOJBHMXKHBIA W HETIOJBUKHBII
OJIOKH, HAKJIIOHHAS TUIOCKOCTD, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
RITE) | DTS IIpoBepsiemMble 3JIeMeHTHI COJIePKAHUS
TETUJIOBBIE ABJIEHW A
OcCHOBHBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKON Teopuu
6.1 CTpoeHHsl BemiecTBa. Macca u  pa3Mepbl MojeKyi. OmbIThL,
' MOJATBEP)KJAIOIIUE  OCHOBHBIE  IOJIO)KEHHUS  MOJIEKYJSPHO-
KMHETUYECKOU Teopun
6.2 Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOTO COCTOSHHIA
' BenlectBa. Kpucrannuueckue u amopdusle Tena
6.3 OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TEJ Ha OCHOBE
' MI0JIOKEHUI MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.4 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS
6.5 TermioBoe paclIMpeHne U CKaTnue
6.6 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO
' JIBUKEHUS YaCTHI]
6 6.7 Buytpennss sneprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUH:
' TEeIuIoNnepeiaya U CoBEpUIeHHE paboThI
6.8 Bunel  temnonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKLHSA,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEII0OEMKOCTh BEIIECTBA
6.10 TeriooOMeH M TemjoBoe paBHOBECHE. YPaBHEHHE TEIUIOBOTO
' Oananca
6.11 [InaBneHue ©  OTBEpAEBaHUE KPUCTANIMYECKUX  BEIIECTB.
' VY ienbHas TEIIoTa IJIaBIeHUs
[TapooGpa3oBanne u KoHaeHcanus. Hcemapenue. Kumnenwe.
6.12 VY nenpHas TeroTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EPHOTr0 JTaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS




Kox
pasjaena

Kox
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
6.15 [Tpunmunsr  pabotel TemioBbix asurareneid KIIJ| TteruoBoro
' nurarelis. TernoBble ABUraTeId U 3alllUTa OKpYXKarolel cpeibl
6.16 3aKOH COXpaHEHUs U IPEBpAIEHUs] HSHEPrMH B TEIJIOBBIX
' nporeccax
[TpakTuyeckue pabOTHI:
OnpiThl 10 OOHApPYKEHUIO JIEHCTBUS CWJI  MOJIEKYJISIPHOIO
HNPUTSKEHUS.
OnbIThl MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAapEHHOW COJIM WU
caxapa.
OnpITel 1O  HAOMIOACHUIO TEIJIOBOTO  PACIIMPEHUs Ta30B,
KUAKOCTEN U TBEPIBIX TEJl.
Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IINPHUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJIEHUS BO3AyXa OT
ero 00bEMa 1 HarpeBaHus WM OXJIAXKICHHS.
[TpoBepka rumoTessl JMHEHHONH 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
6.17 KUJKOCTH B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIEPATYpPHI.
Habntoienne n3MeHeHus: BHyTPEHHEN SHEPTUU Tella B pe3ynbTare
TEeIuIonepeiaun U paboThl BHEITHUX CHJI.
HccnenoBanue  sIBIEHUS  TEIUIOOOMEHAa TpPU  CMEIIMBaHUU
XOJIOTHOW U rOopsYeN BOJBI.
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH mpu
TEIIO0OMEHE C HarpeThIM METAITMYECKUM LIUITHHIPOM.
Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
OmnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJA.
@dusnyecKue sBIECHUS B INPUPOJIE: NOBEPXHOCTHOE HATSIKEHUE
6.18 U KalWUIApHBIE SBJIECHUS B NPUPOAE, KPHUCTAUIBl B IPHUPOJE,

uznydenue CousHIa, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bI;
00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera.




Kon Kon
RIE | DT IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
TexHuueckue ycTpoucTBa: KalWUIAphl, IPUMEPHI UCIIOIb30BaHUS
6.19 KPUCTAJIJIOB, HUJIKOCTHBIA TEPMOMETp, NaTYUK TEMIIEpaTyphl,
' TEPMOC, CHCT€Ma OTOIUICHHSI JOMOB, TUTPOMETPHI, IICUXPOMETP,
napoBasi TypOuHa, IBUTATEIb BHYTPEHHETO CTOPAHHUSL.
DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHW
7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
BiaumogeiictBre 3apsokeHHBIX Tell. 3akoH KyloHa (3aBUCHMMOCTH
7.2 CWJIbI B3aUMOJICUCTBUS 3apsDKEHHBIX T€ OT BEJIMUMHBI 3aps0B U
pPacCTOSIHUSI MEXK/Ty TEJIAMH )
OnexTpuueckoe mojie. Hampspk€HHOCTh 3IEKTPUUYECKOTO OIS
7.3 [lpyHIMI ~ CYNepHo3WIMH  JJIEKTpUYECKUX  moneil  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn AIEKTPUYECKUX 3aps10B. DnemMeHTapHBbIN
7.4 anektpudyeckuit 3apsan. Crpoenne artoma. [IpoBogHuku U
JUAJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
76 ONEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO
' TOKa. ICTOUHMKN MOCTOSIHHOTO TOKA
77 JlelicTBUSL  DIIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMMYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KMJKOCTSAX U Ta3ax
7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HallpshKeHNe
7 79 ComnpoTHuBiI€HHE  TPOBOJHUKA.  YJEIBbHOE  CONMPOTUBIICHHE
' BEIECTBA
7.10 3akoH OMa 11 yyacTKa Lenu
7.11 ITocnenoBarenbHOE ¥ MapauIENbHOE COEAUHEHUE IPOBOJHUKOB
712 PaboTa ¥ MOIIHOCTH 3JIEKTPUUYECKOrO TOKa. 3akoH Jxoyms —
' Jlenna
713 DNeKTpUYecKHe LeNU U NOTPEOUTENN dJIEKTPUUIECKON SHEPTUH B
' obITy. KopoTKoe 3aMbikaHne
7.14 [ToctostHHBIE MAarHUTHI. B3anMoielicTBHE TOCTOSTHHBIX MAarHUTOB
715 MaruutHoe nosie. MarautHoe nosie 3eMJIM M €ro 3HA4€HUE IS
' KU3HU Ha 3emiie
716 OmeiTr  Opcrena. MarHuTHoe 1OJI€  AJIEKTPUYECKOrO  TOKA.
' [IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
JlelicTBM€ MarHMTHOrO TIOJSI HAa TOPOBOAHUK C  TOKOM.
7.17 DNeKTpoABUTATEIb ~ TOCTOSIHHOTO  TokKa.  Mcmomnbs3oBaHwme
AJIEKTPOJIBUTaTENICH B TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE
718 Onbitet ®Dapages. SIBieHHe SIEKTPOMArHUTHOM HMHAYKIIHH.

[TpaBuno Jlenna




Kox
pasjaena

Kox
IIpoBepsieMbIe 3JIeMeHTHI COEPKAHUS
3JIEeMEHTA
OnekrporeHepatop. CrmocoObl  MONMYYCHHUS — DICKTPHUCCKOUN
7.19 SHEPTUH. ODJEKTPOCTAHIIMM Ha BO30OHOBJISEMBIX HCTOYHHUKAX
SHEPTUU
[TpakTuyeckue pabOTHI:
OnBITE IO HAONIOACHUIO SJIEKTPHU3AIUU TNl WHAYKIHECH U MPU
COMPUKOCHOBEHHH.
HccnenoBanue IeHCTBUS SJICSKTPUIECKOTO OIS Ha TPOBOIHUKH U
JIUDJICKTPUKH.
COopka U mpoBepka padOTHI JICKTPHUCCKON LEMH MOCTOSHHOI'O
TOKA.
V3mepeHue u peryJIMpoBaHHUEe CHITBI TOKA.
W3mepenue u peryJinpoBaHue HAIIPSHKCHHUSI.
HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, WJIYIIETO depe3
pPE3UCTOp, OT COMPOTUBJICHHS PE3UCTOpPAa M HAMNpsHKEHUS Ha
pesucTope.
ONBITBI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh  JJICKTPHUECKOTO
7.20

COIIPOTUBJICHUA IMPpOBOJAHUKA oT €ro JJIMHDBI, IIomaiaun
MOIIEPEUYHOTO CCUCHUS U MaTCpUaJia.

ITpoBepka IpaBuia CIIOKEHUS HaIpsKEHUN pu
MOCIIEZIOBATENBHOM COCAMHEHHH JIBYX pe3ucTopos. IIpoBepka
IpaBuja Ui CWIbI TOKa IIPU NapajlIeIbHOM COCIMHEHHUH pPE3UC-
TopoB. OnpeneneHue padOTHl AIIEKTPUUECKOIO TOKA, HJYLIETO
yepes pezuctop. OnpenencHre MOIHOCTH dIEKTPUYECKOro TOKa,
BBIZICIIIEMONM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, MAYLOIETO0 4Yepe3 JaMIouyKy, OT HalpsHKeHUus Ha
Hell. Onpenenenue KILJ Harpesareid. MccinenoBanue
MarHuTHOTO B3aWMOJICHCTBHS MOCTOSIHHBIX MarHuToB. M3ydeHue
MarHMTHOTO TOJISI TOCTOSTHHBIX MarHUTOB IpU UX OOBEAMHEHUU
U pasgeneHuu. Mccienosanue AeCTBUS 3JIEKTPUYECKOrO TOKA Ha
MarHuTHYIO CTpesKy. OmIBITEI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
CHUJIBbI B3aUMOJICUCTBUS KAaTYyIIKU C TOKOM U MarHuTa OT CWJIbI TOKa
Y HaIIpaBJICHUS TOKA B KaTyllIKe. M3ydyenue nelcTBusl MarHUTHOTO
IOJII Ha INPOBOJHUK C TOKOM. KOHCTpynpoBaHWe M H3ydeHUE
paboThI anexkrpoasurarens. Msmepenue KILJ
AJIEKTPOJBUIaTEIbHON  yCTaHOBKH. ONBITBI 10 HCCIECJOBAHUIO




Kox Kox
B SMETE IIpoBepsieMbIe 3JIeMeHTHI COEPKAHUS
SIBIIGHUSL ~ DJICKTPOMArHUTHOW  WHIYKIIWH: HCCIICIOBaHUE
W3MCHEHHUH 3HAYCHHSI M HAIIPABJICHUS WHIYKIIMOHHOTO TOKa
®dusnyeckue SBICHUS B MPHPOJC: DJICKTPUYCCKHE SBICHHS
791 B atMoc(epe, SIMEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHHUTHOE
' noJie 3emitu, JApeiid MoI0COB, POJIb MATHUTHOTO TIOJIS IS YKU3HU
Ha 3eMJie, MOJIIPHOE CHUSHUE
TexHUYECKHE YCTPOMCTBA: DIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,
peocrar, CYETYUK ANEKTPUYECKOMN JHEpruu,
799 3JIEKTPOOCBETUTEIbHBIC pUOOPHI, HarpeBaTesIbHbIC
' IEKTPOTIPUOOPHI (TIPUMEPHI), IIIEKTPUUCCKHUE IPEIOXPAHUTEIH,
AJIEKTPOMArHUT, SJICKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOP
ITOCTOSIHHOT'O TOKAa
9 KJIACC
Kon Kon
[TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
pasnena | sIeMeHTa
MEXAHUWYECKUE SIBJIEHU A
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAaHUYECKOTO JIBUKCHHS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBIKEHHE
8.4 HepaBHOMepHOE  mpsiMonuHeiHOe  ABMKeHue. CpemHsss
MT'HOBEHHAsl CKOPOCTh TeJla MPU HEPABHOMEPHOM JABHKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE
8.6 CBo6OoaHoe nmanenne. OnbITel [ anumes
8 PaBHOMEepHOE NBIKEHUE MO OKpyKHOCcTH. llepuom u dacrtora
8.7 oOpalieHusl. JIuneiinas U yrioBas CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPCHHE
8.8 [1epBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cuina ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHHS: CHJIa TPCHHS CKOJBKCHHS, CWJIA TPEHHUS TIOKOS,
JIPYTHUE BUBI TPCHHUS




8.14

Cwia TsKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHUA. Y CKOpPEHHUE
CBOOOIHOTO MaICHUS

8.15

JBuxenue rianet Bokpyr Connua. IlepBas kocmMuueckast CKOpOCTb.
HeBecomocTs 1 nieperpys3ku

8.16

PaBHOBecue MaTepuanbHO TOUukU. AOCOTIOTHO TBEPAOE TEJIO

8.17

PaBHOBecue TBEpPAOTrO Tena ¢ 3aKPEINIEHHONW OChIO BpaIllcHUS.
MowmeHnT cuibl. LleHTp TsxecTn

8.18

Nmnynbce Tena. M3menenue umnyibca. UMmynbc cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeaktuBHOE JABHKCHHEC

8.21

Mexannueckasi paboTa U MOILIHOCTh

8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b d3HEPTUH U paboThI

8.23

HOTCHHI/IaﬂbHaﬂ 3HepFI/I$I TCJIa, IIOAHATOI'O HaL HOBCpXHOCTBIO
3emin

8.24

IToTeHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KMHETHYECKOM OHCPIUn

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckune paboOTHI:

OrmpenenieHne CpelHed CKOPOCTH CKOJbXKEHUs Opycka uiu
JIBIDKCHUSI IIIapUKa 1O HAKJIOHHOW TuiockocTu. OnpeneneHue
YCKOPEHHS Teja IPU PaBHOYCKOPEHHOM JABUKEHUU IO HAKIOHHOMN
IJIOCKOCTH.

HccnepoBanne  3aBUCUMOCTM  MYTH  OT  BPEMEHM  IpH
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HauadbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciiv NpU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3
HaYaJIbHOW CKOPOCTH IIYTH OTHOCSATCS KAaK psJl HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE POMEXYTKH BPEMEHN OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXEHHUS OT CHJIBI
HOpMalibHOTO  JaBiieHus. OnpeneneHue Kod(QQHUIMEHTa TPEeHUs
ckonbkeHus. Onpenenenne KECTKOCTH NpYyKUHBL. OnpeneneHue
paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHUH Teja I10
TOPU30OHTAIBHOM  moBepxHOcTH. OnpeneneHue  pabOThl  CHIIBI
YIIPYTOCTH IIPU TOABEME I'Py3a € UCIIOJIB30BAHUEM HEIIOABUKHOIO U
MOJIBMYKHOTO OJIOKOB

8.28

dusnueckue SABJICHUS B MPHPOJIE: MPWINBBI U OTJIUBBI, TBUKCHUE
mwiader ConHeyHOH CUCTCMbI, PCAKTUBHOC IBUIKCHUC IKUBBIX
OpPraHu3MOB

8.29

TexHuueckrue yCTpOWCTBA: CIHUIOMETP, JATYUKH IOJOKEHUS,
pPacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHWYECKUE KOJIEGAHI 11 BOJIHBI

9.1

KonebarenbHoe JBU)KECHHUE. OcHoBHbIE XapaKTepUCTUKU
KOJIeOaHMI: TIEPHOJI, YaCTOTa, AMIIUTY1a




9.2

MaremaTuyeckuil 1 Npy>KUHHbIA MassTHUKH. [IpeBpalienne suepruu
pu KoJjiebaTeabHOM ABMKEHUN

9.3

3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc

9.4

Mexaandeckue  BOJHBIL. — CBONMCTBA  MEXaHHYECKHMX  BOJIH.
[IpononbHbIE U MoONEpeyHbie BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacupocTtpaHeHus. MexaHU4YecKHe BOJIHBI B TBEPIOM  Tele,
celicMUYeCcKHE BOJIHBI

9.5

3Byk. ['poMKoOCTb U BbICOTa 3BYKa. OTpa’keHuE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHHe 4acTOTbl M IIEpUOaa Koe0aHuii MaTeMaTHYeCKOIo
MasiTHHKaA.

OnpeneneHHe J4acTOTbl W IICpHOOda KosebaHui MMPpYXXUHHOT'O
MasTHHKaA

HccnenoBaHue 3aBUCUMOCTH IIepuoa KojeOaHuil MOABEILICHHOTO K
HUTH I'py3a OT JJIMHBI HUTH. MccieoBaHue 3aBUCUMOCTH NEPHOAA
KojeOaHui MNPYKMHHOIO MasTHHKa OT Macchl rpysa. [IpoBepka
HEe3aBHCHMOCTH IepuoJia KoieOaHull rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a U KECTKOCTH MNpPYKUHBL M3Mepenue yckopeHus
CBOOOJTHOTO Ma/ICHUS

9.8

du3nueckue SIBICHUS B npupoac: BOCHPHUATUC 3BYKOB )KMBOTHBIMU,
3EMIJICTPSACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 5X0O

9.9

TexHuueckue ycTpoicTBa: 9X0JIOT, UCHOIb30BAHUE YIbTPa3ByKa B
OBITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE MoJje. DJIEeKTpOMarHuTHele BOJIHBL. CBOCTBa

10.1 AJIEKTPOMArHUTHBIX BOJIH
10.2 [[kana 31eKTPOMAarHUTHBIX BOJIH
10.3 9J1eE<Tp0MarHI/ITHa;1 npupona csera. CkopocTh cBera. BosHOBBIE
CBOIICTBaA CBETa
10 [TpakTHyeckue paboOTHI:
10.4 .
W3ydyeHre CBONCTB 3JIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMIBHOTO TenedoHa
105 dusnueckue SBICHHS B MPHUpPOJAE: OHUOIIOTHYECKOE JeWCTBUE
BUJUMOTO, YIBTPA(PHOIETOBOIO U PEHTIT€HOBCKOTO U3yUeHHI
10.6 TexHuueckue yVCTpOIFICTBa: UCTIOJIb30BAHUE  AJIEKTPOMArHUTHBIX
BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SBJIEHNW
111 JlydeBast monens cBera. MicTouHMKY cBETa
1 11.2 [IpssMonmHEITHOE pacTipocTpaHEeHNEe CBETa
11.3 Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakKeHUs CBETA




11.4

[Ipenomnenune cBera. 3akoH mnpeinomiieHus cBeta. [lomHoe
BHYTPEHHEE OTpaKEHUE CBETa

115

JInnza. Xox nyyen B JIMH3E

11.6

OnTuyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3 kak onruueckas cucreMa. biIM30pyKOCTh 1 JanbHO30PKOCTh

11.8

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /[ucnepcus ceera

11.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH YIia OTPaKE€HHUsSI CBETOBOIO JIyda OT
yI1a najieHusl.

W3yueHne XapaKTepUCTUK H300paXCHUsI IMpEeIMeTa B IUIOCKOM
3epKaie.

HccnenoBanne 3aBHCUMOCTH yrijia npejIoMJICHUA CBETOBOT'O JIy4da OT
yria nmaaCHusA Ha rpaHule «BO34AYyX — CTCKIIO».

[Toryuenue n300pakeHU C TTOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenennie  (HOKYCHOTO pPACCTOSHHUST M ONTHYECKOW CHIIBI
coOMparoIIel TUH3HI.

OmnbITHI 11O Pa3JIOXKCHUTIO Oenoro ceera B CIICKTD.

OnbITHl 10 BOCHPUATHIO I[BETA NMPEIMETOB NMPH MX HaOIIOJEHUU
yepes3 1IBETOBbIE (PUIBLTPHI

11.10

dusnueckue aneHus B npupoze: 3atMenust Connua u JIyHsl, 1Bera
TeJ, ONTUYECKHUE sABICHHUS B arMmocdepe (uBeT Heba, pedpaxius,

paayra, MUPax)

11.11

TexHuuyeckue yCTpOﬁCTBaI OYKH, TICPUCKOII, (bOToannapaT,
OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmneiTel Pesepdopna v mnanerapHas Mojiens atoma. Mojaens aroma
bopa

12.2

Hcnyckanue u mnoriomeHue ceera atoMoM. KBauTel. JIuneituateie
CIEKTPBI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3InyyeHHs

12.4

Crpoenune aromMHOro snapa. HykinoHHas Mozenb aTOMHOrO sjpa.
N3ortonbr

125

PannoaktuBHble mnpeBpamieHus. llepuon mnomypacmaga aTOMHBIX
sAep

12.6

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO U MacCOBOTO
qrces

12.7

DHeprus cBS3U aTOMHBIX sijiep. CBA3b MAacChl U SHEPTUU




12.8

Peakuuu cunteza u aenenus saep. Mcrounuku sHepruu ConHua U
3BE3

12.9

SlnepHas sHepreTuka. [lelicTBUE paJMOAKTHBHBIX H3Jy4YCHUH Ha
KUBBIE OPraHU3MBbl

12.10

[TpakTyeckue paboTHI:
Habiro1eHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanue  TPEKOB:  M3MEPEHHME  DHEPrUM  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

H3mepenue paanoakTuBHOTO (hoHa

12.11

@usnueckue SBICHUA B NPUPOIC: €CTECTBEHHBIN paJuOaKTUBHBIN
(GoOH, KOCMUYECKHE JIyYHd, PAJMOAKTUBHOE U3JIY4YE€HUE MPHUPOIHBIX
MUHEpAJOB, IEHCTBUE PAaJUOAKTUBHBIX HW3JIyYCHHM Ha OpPraHu3M
4eJI0BEKa

12.12

TexHudyeckue  yCTpPOMCTBA:  CHEKTPOCKON, WHIWMBUIYAJIbHBIN
JIO3UMETp, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHUSA OCHOBHOUN OBPA30BATEJIBHOM IMPOT'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu QU3MKM B HAyyHOW KapTUHE MHpa; cHOPMHUPOBAHHOCTh
0a30BBIX MPEACTABIEHUH O 3aKOHOMEPHOH CBSI3M U MO3HABAa€MOCTH SIBJICHHIA
MIPUPOJIBI, O POJIK IKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOPa3yIoIIel ponu GU3NKU
B Ppa3BUTUM E€CTECTBEHHBIX HAayK, TEXHUKM M TEXHOJOTMHA, 00 3BOIIOLUU
(hU3UYECKUX 3HAHUH U UX POJTU B IIEJIOCTHON €CTECTBEHHOHAYYHOU KapTHHE MUDA,
0 BKJIaJIe POCCUHCKMX U 3apyOEKHBIX YYEHBIX-(U3UKOB B pPa3BUTHUE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUpA, PA3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUS O BUJAX MaTepuu (BEIIECTBO U MOJIE), O JABHUKEHUU Kak criocobde Cy-
IIECTBOBAHUS MATEPHH, 00 AaTOMHO-MOJICKYJISIPHOM TEOPHH CTPOCHUS BEIIECTBA, O
(Gu3MUECKON  CyIIHOCTH SBJICHHM TPUPOIBI (MEXaHHYECKHX, TEIJIOBBIX,
OJICKTPOMArHuTHBIX U KBaHTOBBIX); YMCHHUC pa3jindyaThb ABJICHUSA 11O OIMMMCAHUIO UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JICMOHCTPHPYIOIIUX JaHHOE
(dbu3znyeckoe  SIBIICHHE;, YMCHHE  pPAclO3HABAaTh  TPOSIBICHUE  HM3YYCHHBIX




Kon
NPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

(Gu3MUeCKUX SBICHHUHA B OKPYXKAIOIIEM MHUpPE, BBIIACIAS WX CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH)

Brnanenune ocHoBaMH MOHATUIHOTO anmapara ¥ CUMBOJIMYECKOTO S3bIKa (PU3UKH U
WCIOJBb30BAHUE MX Ui PEUIeHHs Y4YeOHBIX 3aJad; yMEHUE XapaKTepH30BaTh
CBOMCTBA TeJl, (PU3NYECKUE SIBIICHUS U MPOLECCHI, UCIONB3Ys (DyHIaMEeHTaIbHbIE
Y SMIIUPUYECKHE 3aKOHBI

YMeHHe OIMUCHIBaTh H3YUCHHBIC CBOMCTBA TEN U (PU3UUECKUE SIBIICHUS, UCTIONB3Ys
(hu3HUYECKHe BETMUUHBI

Bnagenue ocHoBaMu METOJI0B HAaY4YHOT'O IIO3HAHUA C y‘léTOM CO6J'IIOI[CHI/I$I IIpaBUjI
0€e3011acHOTO TpyHda: Ha6J'II-OI[eHI/Ie (bHSI/I‘ICCKI/IX SIBJICHUM:

YMCHHE CaMOCTOSATCIIBHO C06I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAHOBKY U3 JAHHOI'O
Ha60pa O60py,I[OBaHI/IH MO MHCTPYKIHH, OIMUCHIBATHL XO/J OIIbITa U 3alIUChIBATDH €T'O
PE3yJbTaThl, q)OpMy.]'II/IpOBaTB BBIBOJbI,

IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEpEeHUIl (PU3MUECKUX BEIMYMH: YMEHUE
IUTAHUPOBATh HM3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY II0 MHCTPYKLUH, BBIYUCIIATh 3HAYCHHE BEIMYMHBI M aHAIU3UPOBATH
MIOJIyYEHHBIE PE3yJbTaTbl € Y4YETOM 3aJaHHOM IOIPELIHOCTH PE3YJIbTATOB
U3MEPEHU;

MIPOBEACHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX MCCIECIOBAHUN; CAMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOJUTH HCCIEJOBAHUE I10
UHCTPYKIINH, MPEICTABIATh MOJyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIUYHH B
BUJEe TaOnMI U rpadUKoOB, YUYUTHIBATh IOTPEIIHOCTH, [€1aTh BBIBOJBI 110
pe3ysiabTaTaM UCCIIEI0BAHNS

[Tonnmanue xapakTepHBIX CBOMCTB (hU3MUecKUX Mojenei (MaTepuanbHas TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, MOJIEIM CTPOCHUS Ta30B, KUIAKOCTEH W TBEPABIX TeE,
MJIaHeTapHas MOJENb aToMa, HYKJIOHHAas MOJENIbh aTOMHOTO sJpa) U yMEHHe
MPUMEHSITh UX JJIs1 OOBsICHEHHSI (PU3MYECKUX TPOIECCOB

VYMenue oOBICHATH (bHSH‘{CCKI/IC nponuecCoul U CBOMCTBaA TCJI, B TOM YHUCIIC U B
KOHTCKCTEC chyaunﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa, B YaCTHOCTH,
BBIABIIATh IMPUYIMHHO-CICACTBCHHBIC CBA3HU U CTPOUTH OOBSICHEHHUE C OHOPOI\/’I Ha
HU3YYCHHBIC CBOMCTBa (1)I/I3I/I‘-ICCKI/IX HBJICHI/Iﬁ, (I)I/ISI/I‘-IGCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIN

YMmenue pemats pacuéTHble 3a7auu (Ha 0aze 2 — 3 ypaBHEHUH ), UCTIOJIb3YsI 3aKOHBI
u (I)OpMy.]II:I, CBA3BIBAIOIIIUC (I)I/I3I/I‘-IGCKI/I€ BCJINMYHUHBI, B 4aCTHOCTH, 3aIIMChIBATh
KpaTKOC YCJIIOBUC 3aaa4U, BBISABIATH HCAOCTAOINUEC TAHHBIC, BBI6I/IpaTI> 3aKOHBI 1
(bopMyIbl, HEOOXOUMBIE JUIsl €€ PELIeHUs, UCTIOIb30BaTh CIPABOYHBIC JAaHHBIE,
IPOBOJUTh PACYETHI M OLIEHWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUs
(Gu3MYeCKOoil BENIWYHMHBI; YMEHHE OIpPENeNATh pPa3MEepHOCTh (U3NYECKOH Be-
JIMYMHBI, TOJIYYCHHOU IIPU PELICHUH 3a1a4U




Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YpOBHS
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOI'O 00111er0
TpeOoBaHusl o0pa3oBanust Ha ocHoBe PI'OC

YMeHue xapakTepH30BaTh MPUHIMIIEI JCHCTBHS TEXHHYECKUX YCTPOICTB, B TOM
qucie ObITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB I10
X ONHCAHWIO, HCMONb3ys 3HAHUS O CBOMCTBaX (DM3WYECKUX SIBICHUH U
HE00X0AUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

YMeHHe HCIONTb30BaTh 3HAHUS O (PM3UYECKUX SIBJICHUSAX B IMIOBCEIHEBHOW JKU3HU
UIsl oOecrieueHusl 0€30MacHOCTH TNpH OOpalieHuu ¢ OBITOBBIMH TPHOOpaMH U
TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBBbS M COONIOJCHUS HOPM
HKOJIOTUYECKOTO MOBEICHHS B OKPY)KAIOIIEH Cpefie; TOHUMaHue He0OXOqMMOCTH
MPUMEHEHHSI JOCTIKEHUIH (PU3UKU M TEXHOJIOTHA JIJISl PAllMOHAIBHOTO MPHPOJIO-
10JIb30BaHHMS

10

OmnbIT mOUCKa, MpeoOpa3oBaHUs W MPEACTABICHUS WHPOPMALUU (PUIUIECKOTO
COJepKaHUA  C  MCIOJB30BAaHMEM  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTUI; yMEHHE OLEHUBAaTh JOCTOBEPHOCTb IMOJy4YEeHHON HH(OpManuu Ha
OCHOBE MMEIOIIMUXCA 3HAHUM M JOINOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
HCIIOJIb30BaTh IpPU BBIIOJHEHUM YYE€OHBIX 3a/JaHuil HAYy4YHO-TIOMYJISAPHYIO
IuTeparypy (pu3HuecKoro cojepxaHus, CIpaBOYHbIE MaTepHUajbl, PpeCypchl CETH
WnTepHer; BnasieHne 0a30BbIMH HaBBIKAMHM MpeoOpa3oBaHus HH(GOpMAIMU U3
OJIHOM 3HAKOBOM cHCTEMBl B JPYyryl0; yMEHHE CO3JaBaThb COOCTBEHHbBIE
[IMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MH(OpPMAallUU U3 HECKOJIbKUX
VCTOYHUKOB

11

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D ITO
OU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHWYECKHWE SABJIEHWA
11 Mexanunueckoe [BIKeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
' JIBIKEHUS
12 PaBHOMepHOE W HepaBHOMepHOe aBmxkeHHe. CpemHss ckopocTb. PopMysa Ul BBIYUCIECHUS
' CpeaHel CKopocTH: v = S/t
PaBHOMEpHOE MPSIMOIMHEHHOE ABMKEHHE. 3aBUCHMOCTh KOOPIHHATHI TEJIa OT BPEMEHH B CITydae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHS:
1.3

x(1)=x,+vt
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['paduku 3aBUCUMOCTH OT BPEMEHU JJIsi MPOEKLUU CKOPOCTH, MPOEKIIMU NEPEMELICHUs, TyTH,
KOOPJMHATHI P PABHOMEPHOM IPSIMOJIMHEHHOM JIBH)KEHUU

14

3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHU B CIy4yae PAaBHOYCKOPEHHOTO MPSIMOJIMHEHMHOTO
JBUKCHUS:

-

El...
Sp(f)=vp, *I+a* =

i

@opmyIbl Uil NPOEKLUUH IEPEMEIIECHUs, NPOEKIIMU CKOPOCTH U MPOEKUUHU YCKOPEHHUs IpPU
PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKCHUU:

-~

2
Iy {T} =Upy- I+ a,- E ]
0 (O) =0+, 1

X

a.(r)=canst,

I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKIIMHU YCKOPEHHUS, TPOEKIIMH CKOPOCTH, MIPOEKIINH
IIEpEMEIICHMS], KOOPJAMHATHI I[P PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBH>KCHUH

1.5

CoboaHoe nagenne. @opMyIibl, ONKMCHIBAIOIKME CBOOOTHOE MaI€HUE Teja 10 BEPTUKAIH (JBU-
KEHHE TeJla BHU3 WUJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3emun). ['paduku 3aBUCUMOCTH OT
BPEMEHHM /ISl IPOEKIMH YCKOPEHHUS, MMPOEKIIUN CKOPOCTH M KOOPAMHATHI IPU CBOOOJHOM Ta-
JICHUH TeJa M0 BEPTUKAIN

1.6

CxopocTh paBHOMEPHOTO JIBIKEHHSI Tella 10 OKpy)HOCTH. HampaBnenue ckopocTH.

dopmyiia s BBIYUCICHUS CKOPOCTH Yepe3 pajinyc OKPY>KHOCTHU U NEePHO 00palleHHs:

2R

L?'=I,

L[CHTpOCTpCMI/ITCJ'H:HOC YCKOpPCHHUC. HaHpaBHCHI/IC HCHTPOCTPEMUTCIIBHOI'O  YCKOPCHUH.
d)opMyna AJI BBIYHUCICHUA YCKOPCHUA:

_U;
R

dopmyiia, cBA3BIBAIOLIAS IEPUOJI U YACTOTY OOpaIlleHuUs:
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vo L
T

Macca. I[InoTHOCTB BCIIIECTBA. (DopMyJIa JJI1 BBIYUCIICHUA ITJIOTHOCTH

1.7 =—
P=7
1.8 | Cua — BexkTopHast pusmyeckas BenumunHa. CI0KEHHE CHIT
1.9 | SBnenue nnepruu. Ilepssiii 3akoH HeroToHA
Brtopoii 3akon HerotoHa:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 | -~ —
Fra=-Fr»
Tpenune nokost 1 TpeHue ckoibxeHus. opmyia 11sl BBIYUCIEHNUS MOAYIISI CHIIbI TPEHUS CKOJIb-
JKEHUS:
1.12 _ r
FTP =n-N
Hedopmarus Tena. Yrnpyrue u Heynpyrue aedopmaruu. 3akoH ynpyroi nedopmaruu (3aKoH
I'yka):
1.13 .
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
My -5
F=G —=
R’
1.14

Cwita TspbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmyria s BBIYUCICHUS CHIIBI TSOKECTH BOJIM3H oBepxHOCcTH 3emin: F = mg.
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JBuxenue mnanet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u
Heperpy3ku

1.15

I/IMHy.TIBC TEJ1a — BEKTOpHas (bmnqecxaﬂ BCJIMYMHA.

I/IMHy.TIBC cucTeMbl Ten. 3smeHenne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHHA UMITYJIbCA OJIA 3aMKHyTOI>i CUCTCMBI TCII:
p=myUy +m, U, =const

PeakTuBHOE ABMKCHUE

1.17

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJISA BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fsoosct

Mexannueckas MOITHOCTD:

A
r

N=

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrus. CDOpMYJ'Ia JUIA BBIYUCIICHUA KHHETHYECKOM OHECpPTIUU:

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. cDOpMy.]'IEI JJIS1 BEIYMCIIEHUS IOTEHIIHAIbHOMN 9HEPIUu Telia,
IHOAHATOTO

Haxg 3eMIIEH:

E,=mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E.+E »

3aKOH COXpaHEHMsI MEXaHNYECKOM 3Heprun. Popmyra 171 3aKOHA COXPaHEHUSI MEXaHUYECKOU
SHEpPIruU B OTCYTCTBHE CUII TpeHus: E = const.

[TpeBpareHrie MexaHM4ECKON YHEPTHH MTPH HATTUYUH CUJIbI TPEHUSI.

1.20

HpOCTBIe MEXaHU3MBI. «30JI0TOe IIpaBHJIO» MEXAHUKH.
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Poruar. Moment cusibel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHbIN 1 HeOABUXKHBIHN O0510KK. KITJ[ mpocThix MexaHH3MOB,

n= Anonesaas
‘iﬂrﬁqma:a

1.21

[laBiieHue TBEpIOTO TENA.

@opmyina 1 BBIYMCIICHMS TABJICHUS TBEPIOIO Tena:

JlaBnenue raza. ATMOocepHOe 1aBICHHE.
I'mapocraTnyeckoe JaBlieHHe BHYTPH KHUIAKOCTH.

®dopmyna 15 BBIYMCICHUS TABJICHNS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['mapaBnnyecknii npecc

1.23

3akoH Apxumena. @opmyna A ONPEAEICHNs BBITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KUJKOCTb WJIH T'a3:

Ycnopue maBaHus Tena. [lnaBanue CYJ0OB U BO3AYXOIJIABAHUC

1.24

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TeEpUoJ H  YacToTra KoJjebanuit. ®opmyrna,
CBSI3BIBAIOINAS YACTOTY U MEPHOJ] KOJIeOaHMiA:

bl
T

1.25

MareMaTHuecKuil U NPYXUHHBIM MasTHUKU. [IpeBpalienue sHepruu npu KosedaTeabHOM JBH-
KCHHUH
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3aryxaromue kojaebanus. BeiHy)aeHnble kosebanus. Pezonanc

1.27

MexaHu4deckrue BOJIHEL. HpOI[OJ'IBHBIC U IIOIICPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI M CKOPOCTb
pacrnpoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3Byk. ' poMKoOCTh 1 BbICOTA 3ByKa. OTpa)keHHe 3BYKOBOM BOJIHBI Ha IpaHuIle ABYX cpex. MHdpa-
3BYK M YJIBTPa3BYK

1.29

Ipaxmuueckue pabomul

W3mepenue cpeHeil MIOTHOCTH BELIECTBA; apXUMEIO0BOM CHJIbL; KECTKOCTU MPYKUHBL; KOA(]-
¢duIMeHTa TPEHUsl CKOJbKEHUs; pabOThl CUIIBI TPEHUS, CUJIbl YIPYTOCTH; CpelHEel CKOpOCTH
JBIDKEHUS OpyCKa 110 HAKJIOHHOH MJIOCKOCTH; YCKOPEHUs OpyCKa MpH IBMKEHHUU TI0 HAKIOHHOMH
IUIOCKOCTH; YacTOThI U NEpHo/a KoieOaHUN MaTeMaTHYecKoro MasgTHHKA; YacTOThl U Mepuo/ia
KoJIeOaHUH MPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIErO Ha pbluar; paboThl CHIIBI
YIPYTroCTH IpHU NOIBEME IPpy3a € IOMOILBIO HEITOABUKHOIO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH IIPU
nobEMeE Ipy3a ¢ MOMOUIbIO MOABUKHOIO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOH CHIIBI OT 00bEMa MOTrpyKEHHOM 4YacTu Tena M OT
IUIOTHOCTH JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MACChl TENa; CHJIbI TPEHUS
CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO JIaBJEHHS M OT POJa MOBEPXHOCTH; CHUJIbI YNPYTOCTH,
BO3HHKAIOIIEH B MPY)XHWHE, OT CTENEeHU AeOopMalliu MPYKUHBI; yCKOPEHHsI Opycka OT yria
HaKJIOHA HAIpaBIIAIOLIEeH; Meproaa (4acToThl) KOJIEOAHNH HUTSHOTO MasTHUKA OT JUIMHBI HUTH;
nepuoga KojeOaHUM TMPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBL
HCCJIEJIOBAaHME HE3aBUCUMOCTH IepHoja KoyeOaHWl HHUTSHOIO MasTHHKA OT MAacchl
rpy3a. IIpoBepka ycia0BHs paBHOBECHSI ppluara

1.30

Qusuueckue s61eHUsA 8 npupooe. TIPUMEPHI ABHKEHHS ¢ PA3IMYHBIMU CKOPOCTSMHU B KMBOH U
HEXMBOW TpUpOJE, ACHCTBHE CHIJIBI TPEHHs] B NPUPOJIE M TEXHUKE, MPUIMBBI U OTJIUBBHI,
nBrxkeHue miuaHeT CoTHEYHON CHUCTEMbI, pEaKTUBHOE JIBH)KEHUE )KUBBIX OPTaHU3MOB, phlYaru B
TeJIe 4YeJOBEKa, BIIMSHUE aTMOC(HEPHOro [aBJIEHUS Ha KMBOM OpraHu3M, IUIaBaHUE pPbIO,
BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHNUE, CEHCMUUYECKNE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoiicmea: CIUAOMETP, JAaTYUKHU TIOJIOKEHHS, PACCTOSIHUA U YCKOPEHH,
JTUHAMOMETp, MOALIMITHUKN, PAKETHI, pbluar, MOABM)KHBIN M HETIOABM)KHBIN OJIOKU, HAKJIOHHAs
IUIOCKOCTB, IPOCTHIE MEXaHU3MBI B OBITY, COOOIAIOIIMECS COCY/Ibl, YCTPOUCTBO BOJONPOBO/A,
THJIPaBIMYECKUN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTIOJIb30BAHHE YIBTPA3BYKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHN

2.1

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTpOEHMs Bemectsa. Monenu
TBEPJOTO, >KUIKOTO M ra3000pa3HOro COCTOsHUM BemiecTBa. Kpucramnuueckue u amopdHble
Tena

2.2

JBuxenue yactul BemiectBa. CBsi3b CKOPOCTHU JIBHKEHHSI YaCTHI] C TeMIlepaTypoil. BpoyHoBckoe
nBIKeHue, mudysus

2.3

CMaunBaHue 1 KalmUJIJISIPHBIC ABJICHUA

2.4

TemnoBoe paciiupCHUC U CXKATHUC
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2.5 | TerioBoe paBHOBECHE
2.6 | Buyrpennss sHeprus. Pabora u Temonepeiaya Kak ciocoObl U3MEHEHHs BHYTPEHHEH SHEpruu
2.7 | Buzsl Temonepenayn: TEIONPOBOAHOCTh, KOHBEKIIHS, H3TYYECHUE
Harpepanue u oxnaxaenue ten. KoanuecTBo TeMIoThl. Y esbHas TENI0EMKOCTD:
2.8 » )
Q=cmlt,—t;]
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MTPOLECCaX. Y PaBHEHUE TEIUIOBOrO OanaHca:
2.9
Q1 _Qg +...=0
210 Hcnapenue n koHaeHcanus. M3MeHeHre BHYTpEHHEN DHEPIUU B MPOLECCE UCIIAPEHUs U KOH-
' nencanuu. Kunenune sxunkoctu. Y aenbHas Temiora napooopasosanus: L = Q/m
2.11 | BnaxxHOoCTbh BO3/IyXa
[TnaBnenue u Kpuctaumsanus. MsMeHeHre BHYTpEHHEW SHEPruu Npu IUIaBJIEHUU U KpHUCTa-
JAU3alMU. Y IesibHas TeIUI0Ta [UIaBJICHUS:
2.12 0
A==
m
2.13 | BHyTpeHHsIsl SHEprHsl CrOpaHus TOIUIMBA. Y IelbHas TeIIOTa cropanus Tommea: g = Q/m
2.14 | Mpuammne! pabotsl TerioBbix aeurarencii. KI1J[ TerioBoro apuratess
Ilpakmuueckue pabomul
W3mepenue yaenbHOl TemI0EMKOCTH METAJUIMUECKOTO HUIMH]Ipa; KOJIUYECTBa TEIIOTHI, MOJTY-
215 YEeHHOI'0 BOJOM KOMHATHOM TeMmeparypbl (PUKCHPOBAHHON Macchl, B KOTOPYIO OIYIIEH
' HarpeThlil MWINHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArPETHIM LIUIMHAPOM, TOCIIE OIYCKAHUS
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTENBHON BIAKHOCTH BO3/1yXa; YAEIbHON TEIIOTHI
IaBlieHus Jbjaa. MccrienoBanue U3MEHEHHUs] TEMIIEpaTypbl BOJBI MPH PA3IMYHBIX YCIOBUSX;
SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAaHUU XOJIOJHON U TOpsiuei BOJIbI; Mpoliecca UCIapeHust
Qusuueckue a61eHUs 8 HNpupode: TOBEPXHOCTHOE HATSIKEHHWE MU KAWUIIPHBIE SBICHUS B
2.16 | mpupoje, KpucTalibl B Ipupoae, nuznydenue CoiHIa, 3aMep3aHie BoJOEMOB, MOPCKHUE OpHU3HI;
o0pa3oBaHHe pOChI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUIsApbl, IPUMEPHI UCIOIb30BaHUSA KPHUCTAJIOB, JKUIKOCTHBIN
2.17 | repMoMeTp, IATYUK TeMIeEpaTypbl, TEPMOC, CHCT€Ma OTOIUIEHHS JIOMOB, THIPOMETPHI,
TICUXPOMETP, NapoBasi TypOMHa, IBUraTellb BHYTPEHHETO CrOPaHUs
3 | 9JIEKTPOMAI'HUTHBIE SABJIEHU
3.1 | Dnexrpuzamms Tein. J{Ba Buaa 3JIEKTPUUYECKHX 3apsI0B
3.2 | B3aumoneiicTBue 3apsikeHHBIX Tel. 3akoH Kymona
3.3 | 3akoH coxpaHeHUs JTEKTPUIECKOTr0 3apsiaa
3.4 Onextpudeckoe nose. Hanpsk€HHOCTH 3neKkTpuyeckoro nois. [IpuHIun cynepno3uumn 3J1eKT-

pUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
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Hocurenn SJICKTPHUYCCKUX 3apsAd0B. HeﬁCTBHC QJICKTPHUYCCKOI'O ITOJIA Ha SJICKTPHUYCCKUEC 3apsaabI.

3.5

[TpOBOAHMKY M TUAJIEKTPUKH

[TocTosiHHBIN JIeKTpUYECKUi TOK. [lelicTBuA snekTprudeckoro Toka. Cuiia Toka. Hanpsbkenue.
3.6

=g/t ,U=A/q

DNEKTPUUECKOe COMPOTUBIICHHE. Y ACTBbHOE IEKTPUUECKOE COMPOTUBIICHHUE:
3.7

R =pl/S
3.8 | 3akon Oma st yaacTka saekrpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTUHEHUE POBOIHUKOB:

c TT—TT T- R—

I :I'}-. '[r _Ll _'[r"}-. R_R]. _R-}
3.9 | IlapamnensHoe coennHEeHNE IPOBOJHUKOB PABHOIO COIIPOTUBIICHHUS:

U=U,;:I=1+1I,;R=—.

ST -7 2

CMmenaHHble COeTMHEHMS] TPOBOTHUKOB
3.10 | Pabora u montHOCTH AnmekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoyns — Jlenmna:
3.11 2

O=I"-R-t
3.12 | OnbiT OpcTena. MarHuTHOE MOJIE MPSMOTO MPOBOJAHUKA ¢ TOKOM. JINHUY MarHUTHOW MHIYKITHH
3.13 | MarauTtHoe mose MoCTOSHHOrO MarHuTa. B3anmo1elicTBUE MOCTOSITHHBIX MAarHUTOB
3.14 | JleificTBHe MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
3.15 | Oneitel Dapanes. ABnenue anekrpoMarnuTHON uHAYKIUU. [IpaBuno Jlenmna

Ilpakxmuueckue pabomul

N3mepenne 3JIeKTPUUECKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO TOKA,;

paboTHI AIEKTPUIECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, BOSHHKAIOIIETO B MPOBOTHUKE (PE3UCTOPHI, TAMIIOUKA),

OT HalIPSAKCHUA HAa KOHIAX NPOBOJAHHKA; 3aBUCUMOCTH CONTPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA,
rmjiomanau €ro noncpeyYHoro CCYCHUA U yACIbHOTO COITPOTUBIICHHA.

HpOBCpKa npaBujia Ui JJICKTPUYCCKOr0 HAMNPSXKCHUA HPHU MOCICAOBATCIBHOM COCIWHCHHUU
MMPOBOAHUKOB; MHpaBujia IS CHJIbL 3JICKTPUYCCKOI'0 TOKa IIPpU MapaJuICIbHOM COCAWMHCHUU
MTPOBOJTHUKOB (PE3UCTOPHI U JTAMITOYKA)




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Duszuveckue A61eHUA 8 npupoae: SJICKTPHUYCCKUC SABJICHUSA B aTMOC(l)epe, OJICKTPHUYCCTBO JKUBBIX

3.17 | opraHu3MoB, MarHUTHOE NOJI€ 3eMIIH, Ipeid MOTIOCOB, POJIb MArHUTHOTO IOJIS JJIS KU3HU HA
3emJie, OJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. SNEKTPOCKOI, aMIIEpMETp, BOJBTMETpP, pEOCTaT, CUETYUK

318 IIEKTPUUECKON YHEPTHH, SIEKTPOOCBETUTEIBHBIE TPUOOPEI, HarpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(TpuMepBI), STEKTPHUUECKHE TPEJOXPAHNUTEIIH, JIEKTPOMATHUT, DJICKTPOIBUTaTENb IIOCTOSTHHOTO
TOKAa, TeHEPATOP MOCTOSIHHOTO TOKA

3.19 | DnexkrpomarauTHbIC BOJHBI. [1IKana 3JIeKTpOMarHUTHBIX BOJIH

3.20 | JlygeBast monenb cBeta. [IpsiMoTHHEIHOE paclIpOCTPAHCHHE CBETA

3.21 | 3akon orpaskeHus ceera. [lnockoe 3epkaio

3.22 | llpenomiienue cBeTa. 3aKOH MPETOMIICHHS] CBETa

3.23 | ducnepcus creTa

3.24 | Jlunza. Xox ay4eit B mun3e. POKyCHOE paccTostHue JUH3bl. OnTudeckas cuia JuH3el: D = 1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTHIecKue mpruOOpPhI
Ipakxmuueckue pabomul
W3mepeHne onTHYeCKOW CHIIbI coOMparoleil JIMH3bL;, (POKYCHOIO pPACCTOSIHUS COOMparolieit
JTUH3HI (TI0 CBOWMCTBY pPaBEHCTBA Pa3MEPOB MpeaIMeTa U H300paXeHUsI, KOTAa MpeIMeT pacroio-

3.26 | >xeH B IBOMHOM (hoKyce), MoKa3aTeNs MPEIOMIICHHSI CTEKIIA.
UccnenoBanue cBOWCTBA M300paKEHUsI, TOJYYEHHOTO C TOMOIIBIO COOUPAIOIIEH JHUH3HI;
U3MEHEeHHs (DOKYCHOTO PACCTOSIHHS BYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa TPEIOMIICHHS
CBETOBOIO Jy4a OT yIJIa NaJIeHUs] Ha TPAaHMIIE «BO3JYX — CTEKIIO»

3.97 Qusuueckue sagnenus 6 npupode: 3atMenunst Conxna u JIyHsl, [BETa TN, ONTUYECKUE SBJICHUS B
atMmocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea. 04KH, NEPUCKOII, (HOTOAINTAPAT, ONTUYECKHE CBETOBOIbI

4 | KBAHTOBBIE SAIBJIEHU

4.1 | PaguoaktuBHOCTH. Asb(ha-, 6eTa-, raMMma-u3inydeHus. Peakuuu ansga-u 6era-pacnana

4.2 | OnsiTel Pesepdopna mo paccessauto anbba-uactuil. [lmanerapaas Moens atoma

4.3 | CocrtaB atomHoOrO sigpa. M30TOIEI

4.4 | Ilepuon nmonypacnajia aTOMHBIX sJiep

4.5 | SnepHble peakiuu. 3aKOHBI COXPaHEHHS 3aPSIIOBOTO U MACCOBOTO YHCEIT
Qusuueckue A6IeHUs 8 Npupooe: €CTECTBEHHBIM PaJUOAKTUBHBIA (OH, KOCMHYECKHE Iy4H,

4.6 | paaMOaKTUBHOE M3JTyY€HHUE NMPHUPOJIHBIX MUHEPAJIOB, IEHCTBHE PAJMOAKTUBHBIX M3Iy4eHUN Ha
OpraHu3M YeJOBeKa

4.7 Texnuueckue ycmpoucmea: CIEKTPOCKON, WHIUBHUIYaJdbHBIN J03UMETp, Kamepa Buibcona,

AACpHAd SOHCPreTUuKa




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
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«Dwusukay (6a30BbIi ypoBeHb), 2023
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